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10 
The Right Honourable che 
LORD BURLINGTON, 


MY LORD, 


HE original philoſophical writings of 
the Honourable Mr. Boyle, are a trea- 
ſure worthy the cabinets of princes; and, 
perhaps, the moſt valuable preſent of that 
kind the world ever received. If my ſucceſs 
in abridging them be anſwerable to my wiſhes, 
and the pains beſtowed in the attempt, I pre- 
ſume they will not, in this form, diſhonour their 
noble author; nor prove unworthy the coun- 
tenance and acceptance of your Lordſhip. 
At leaſt I perſuade my ſelf it were injurious 
not to addreſs the work to the noble family 
of the Boyles, whereto the ties of nature, as 
well as affinity of genius, taſte, and other 
qualifications ſhared in common with the b 
great author, direct me. 


A 2 May 


Je DEDICATION 5k 
May it, therefore, pleaſe your Lordſhi p. 
to permit this firſt Volume of the Abridgment 
to bear your Lordſhip's name; whereby freſn 
honour will be derived to the noble author of 
the originals ; and, in return, your Lord- 
ſhip's charaQter be ot in open view; ſince the 
works of Mr. Boyle confeſs the genius, taſte, 
and temper ſo happily united in — Lord- 


ſhip. 


1 I ham, 


| My Log D, 
| | | | g 
* 
F E 
Your Lordſhip's moſt humble, n 
4 
N oft obed, en 4 3 5 
n 
And moſt devoted Servant, * 
Cu 


Peter Shaw. 


A GENERAL 


P R EFA Cc E 


T O THE 


Abridgment of Mr. B © Yr L 5 8 5 ; 
1 Philoſophical W 0 RK I 


HE pbilf phical writings of Mr. Boyle have, from their 
firſt appearing in public, done an honour to his country, 
and procured him a general eſteem in the world. The 
novelty, the variety, the dignity, and 'X efulneſs of the ſe- 
veral ſubjects he treats, with the eaſy and familiar manner 
wherein they are handled, recommend his performances to the 
4 whole body of mankind: Mr. Boyle accommodates himſelf as well 
= to the unlearned and the novice, as to the philoſopher and the 
|, feholar ; his whole ſcope and deſign being, with the utmoſt can- 
* dour and fimplicity, to communicate thoſe numerous and impor- 
tant diſcoveries, which coſt bim infinite Fm and application to 
mate. 
On the other hand, as Mr. Boyle was the introducer, or, 
at leaſt, the great reftorer of mechanical philoſophy among us, 
ſo, by endeavouring to deliver himſelf in the moſt full and cir- 
cumſtantial manner about it, he has fpun out his works to what, 
now that og: Yfophy i more generalh tow 7, e an immo 
Vert * 888 a EN derate 


il 
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derate length. His numerous pieces too being all publiſhed occa- 
fronally, and in @ miſcellaneous manner, tis a matter of ſome dif- 

ulty to reduce them to an order fit for a ready and commodious 
peruſal, Whence it is, that few having been at the pains to cul- 
let, methodize, and regularly ſtudy his excellent writings as they 
require, the value fet upon them, though great indeed and gene- 
ral, falls vaſtly ſhort of what they merit; proceeding rather from 
the report of here and there a diligent man, than from any per- 


nal and actual knowledge, that the generality, even of philoſophers, 


had of them. But thoſe who have been moſt converſant with 
Mr. Boyle, agree, that no author deſerves better of mankind, or 
merits to be more generally read, than he. And, in order to 
procure him this general peruſal, as nothing ſeemed more condu- 
cive than to digeſt and contract his works, into a juſt and regu- 


lar abridgment, I was requeſted to attempt one. For, notwith- 


fanding the Epitome of Mr. Boulton, a well digeſted, and com- 
pendious collection of all Mr. Boyle's philoſophical writings, has: 
been. generally wiſh'd for, and declared, by unexceptionable judges, 
to be greatly wanting. 'Twas the opinion of ſuch that princi- 
bally determined me to the undertaking; and I ſhall think my 
labour well beſtowed, to bave acquitted myſelf” in it with their 
approbation. | 

We deſign of an abridgment, I concei ue, is clearly to exhibit 
the whole ſubſtance of an author, without admitting any thing 
fuper fluous, 

How far TI have anſwered this end, in abridging the pbila- 
fophical works of Mr. Boyle, ts not for me to determine. It 
will be expetted, however, that I give ſome account of my pro- 
ceedure berein. 


Mr. Boyle's phileſephiical writings appearing io be a miſcel- 
lany of eſſays, upon a great variety of fubjedts, it was judg d 
convenient, in the firſt place, ſeverally to reduce them under the 
reſpetiive general heads whereto. they naturally belong d; whence 
the ſcope and deſgn of each ſeparate piece, might preſently become 
conſpicuous ; and the ſenſe and tendency of the whole, thus rang d, be 


the better judg d of. 


A farther advantage, I preſumed, muſt accrue from placing 
them in ſuch @ manner, that thoſe which were introductory or 


fundamental; 


SS SSS S tg 
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undamental, might ſtand firſt, and prepare the way for the reſt; 
— that all 1 5 1 mutually illuſtrate, and, as much 
as poſſible, prove, confirm, and lead to each other. To this end, 
likewiſe, it was found abſolutely neceſſary to rectiſy numerous diſ. 
hocations ; to bring all Addenda and inſertions into their proper 
places; and lhe to diſpoſe and marſhal the feveral ſcattered articles re- 
lating to the ſame ſubjett, that they ſhould together tend to compoſe 
one regular whole. But as Mr. Boyle never deſigned to write a body 
of philoſophy, only to beſtow occaſional ¶ avs on theſe ſubjects aubereto 
his genius or inclination led him; 'tis not to be em pected, that even 
the moſt exquiſite arrangement, ſhould ever reduce them to a me- 
thodical and uniform ſyſtem, the” they afford abundant materials for one. 
In the next place, obſerving that Mr. Boyle's manner was, 
ceremoniouſly to addreſs particular pieces to particular perſons; 
to uſe large preparatory diſcourſes, before be entred upon his de- 
Vn; and always to write in a copious, diffuſrve, and circumſtantial 
ftik; I determined ts leave out in the abridgment whatever was 


merely perſonal, or bad no relation to the argument; and to con- 


tract his words into as ſmall a compaſs as appear'd conſiſtent with 
the perſpicuity requiſite in philoſophical writings. And I ſhould be 
forry that any perſon, tho a ſtranger to Mr. Boyle's diſcoveries, 
or the modern philoſophy, ſhould not, by the proper application, ful- 
y underſtand his doftrine in the abridgment ; or not be enabled 
by it to go through all his experiments, proceſſes, and operations, in the 
very manner wherein himſelf delivers them. | 

And becauſe ſome exceptions have been taken to Mr. Boyle's ori- 
ginals, on account of the paſſages that frequently occur in different 
languages from that wherein he wrote, and the quaint, antiquated, 
or wuncouth expreſſions he ſometimes uſes ; it ſeem'd convenient to 
make him wholly Engliſh; to throw out the harſher words and 
phraſes ; and fo far to alter the ſtyle, that it ſhould not offend a 
merely philoſophical ear: and to do more, in this reſpect, was deemed 
an unneceſſary labour. For, as I was all along to preſerve the ſenſe 
of the author pure from any foreign turn or tinflure, it ſeemed 
moſt expedient to employ his very words, wherever they appeared con- 
ciſe, expreſſive, and unexceptionable. 

And theſe are the views I had, with regard to the author, in 
this undertaking. * 

| a 2 Having 
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Having now reduced Mr. Boyle's philoſophical works under di- 
ftinft general heads, I judg'd it would be acceptable, if to each 
were preſix d ſome ſhort account of the doctrine rang'd under 

it; that the reader might come a little prepared to the con- 
ſideration thereof. 

And to render this abridgment the more uſeful and ſatis- 
fattory, it was judged requiſite to add, by way of notes, the 
later diſcaveries and improvements, in the principal ſubjetts 
treated of by Mr. Boyle. "Twas. far from my dean in this, 
to write a comment upon the author ;, that were a work for 
ſome great maſter in natural and experimental knowledge. Con- 
{cious of my own inabilities, I deſigned no more than to transfer 
from the great Sir Iſaac Newton, and ſome feu other eminent 
and ſucceſsful enquirers into nature, ſuch particulars as tend- 
ed to illuſtrate, confirm, or improve, the doftrine and diſcoveries. 
_ of Mr. Boyle. | | 

What ſtands. collected from various pieces of our author, and 
thrown together by way of general preface to his. philoſophical 
writings, will render it needleſs for me to enter into the parti- 
cular nature, method, and aefign of them; or to. anſwer the 
objeftions whereto they may ſeem liable: all this is there done by 
the author himſelf, in a manner ſuperior to any I pretend to. 

J. ſhall, therefore, only obſerve farther, as to my own part, that WB 
have, thro the whole courſe of the work, conſulted the advantage © 
of the reader, as well as the reputation of Mr. Boyle. 3 
is an equal regard to both, that here determines me to dwell 
a little upon the excellencies of the author ; and the advantages 
to be reaped from a peruſal of his. works. 

Mr. Boyle takes up his reader at the elements, or funda- 
mental principles of things, and with exquifite judgment condutts 
him through all the regions of nature, to furniſh him with ob- 
jects, whereon to exerciſe his faculties; and, being firſt ſollici- 
tous fo make him a general pbilgſopber, leaves him prepared for 
any farther enquiry he ſhall think fit to make, into the works of 
nature or art. 1 | 

The beſt and only ſolid foundation for pbilbſopby, is its uſe- 
Fulneſs to mankind; and the only way to gain it the reputation 

it deſerves, muſt be to manifeſt the great advantages that 


75 attend 
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fees all things in the hight of it; an 
fight, appears ts have no tendency thereto. Thus the ancient, 
and ſome modern chymiſts, intent and fixed upon the meliora- 
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attend the ſtudy thereof, Mr. Boyle has been every where care- 


ful to ſhew, that nothing can be more ſerviceable and beneficial 


in life, than experimental philoſaphy in general. The Men of 
wit and learning have, in all ages, bufied themſelves in explain- 
ing nature by words; but it is Mr. Boyle alone, who has wholly 


laid himſelf out in ſhewing philoſophy in action. The ſingle point 


be perpetually keeps in view, is to render his reader not a 


talkative, or a ſpeculative, but an actual and practical philoſopher. 


Himſelf ſets the example: he made all the experiments he poſſibly 
could upon natural bodies, and communicates them with all de- 


firable candour and fidelity. 


He well knew, that experiments are the life and ſeul of natu- 
ral knowledge; and that no real improvement can therein be 
made without them. The framing of notions, and deviſing of 


febemes, may make a notional or ideal philoſopher ; but experi- 


ments alone, or the dealing *vith natural bodies, and applying them 
to each other, can make a real and actual one. Mr. Boyle has 
teft us ſuch an ample catalogue of trials, in all the parts of na- 
tural philoſophy, and ſuch foundations for farther diſcoveries, as 
can only be fully proſecuted and applied by the Boyles and the 
Newtons of future ages. 

Ta the want of proper experiments, and the taſte for read- 
ing and making them, muſt be attributed all our ignorance in 
natural things. What light has Mr. Boyle let into the dark 


parts of nature, barely by means of experiments! The foun- 


dation and main ſpring of his whole philoſophy, is the obvious 
art of experimenting. But he was very far from deviſing 
and making experiments, in order to confirm or eſtabliſh a 


Stem, raiſed without the help of them; for in that caſe, tas 


his opinion, the greate advantage is oft, which might other- 
wiſe attend them, A man wholly 255 with any one View 
flights whatever, at firſt 


tion of metals, or tranſmutation, loſt all the benefits of that 


itzſinite number of experiments they made, except what tended 


to their darling end. But if the mind be kept entirely open and 


diſengaged, every phenomenon will be obſerved. And this was 


Mr, 
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Mi. Boyle's manner of proceeding. Nay, after be had gone the 
greateſt lengths he was able, he draws no dogmatical concluſions 
from bis premiſes; well knowing, that the great diſcoveries ſtill 
remaining to be made, may happen to claſh with, or over-turn 
any ſyſtem, that, for want of light, might once appear rational 
and well founded. The generality of mankind are in poſt-haſte to 
draw concluſions, before they have couſidered the premiſes ; and uſu- 
ally determine off- hand upon a ſubjedt : but Mr. Boyle, after ba- 
wng well pondered his experiments and obſervations, and view'd 
them on all ſides, with their ſeveral circumſtances, is exceeding * 
cautious in reaſoning from them. * He never raiſes an hypotheſis 
to ſolve phenomena; but if the ſolution does not of itſelf grow 
out , them, when attentively conſidered, he leaves ail as he found 
it ; and awaits for further diſcoveries to inform him. This prac— 
tice, as it commands our admiration, on account of its difficul- 
tv; fo it highly deſerves to be imitated, on account of its uſe- 
Fulneſs, | 

The bufineſs of experimenting he reſtrains not to any particular 
branch of- ſcience ; but applies it, in full latitude, to all the ele- 
ments, and all the bodies they mix with, or go to compoſe. \The 
air, earth, fire, and water, all are ſcrutinized and tortured 
experiments, to confeſs their natures, offices, uſes, and the wiſdom 
and dejign of their creation. Tis by this means that be ſhews us 
very various and ſurprizing properties and effetts of that familiar 
fluid, the air or atmoſphere ; what numerous broods of effluvia float 
therein; how different bodies are affected by it, according to their 
different diſpoſitions ;. its uſes to the vegetable, animal, and mineral 
kingdom ; how, like an immenſe ocean of a general menſtruum, 
it acts variouſly upon all the bodies it ſurrounds, as different com- 
binations of effiuvia take their turns therein; whence numberleſs, 
unforeſeen diſorders in the animal economy, and ten thouſand ef 
fefts upon even inanimate bodies, which to vulgar eyes appear a- 
ſtoniſbing and unaccountable. Tis by this means, that he ſhews 
and explains, lou the vaſt body of the earth is continually ſending 


out her expirations into the atmoſphere, and feeding vegetables 1 97 
from her ſuperficial parts: whilſt innumerable operations and A *6 
chymical proceſſes, are carrying on in her: entrails; metals A ©: 


forming, 


. 


'3 


. * * * 3 nn * * | | 
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' | forming, flones growing, minerals mixing, fuming, ſubliming, 


Fring, exploding, &c. Fire, that grand myſtery of nature, he thus 
brings us acquainted with, whether ſolar, ſtellar, culinary, ſubter- 
raneal, or artificial, by finding out its various. effetts and opera- 
ions upon bodies expoſed to it; and ſhews us, that by rarefying their 
parts, mixing with them, lodging itſelf therein, altering their 
= texture, increaſing their gravity, and giving new modifications to 

the matter of them, it produces ten thouſand varieties, and all the 
qualities and operations in natural bodies. The element of water 
F 95 examines in like manner, deſcribing its —_ ies, effetts, and 
* the various forms it may aſſume, in ail the different places, as 
= the air, the earth, and even in conſiſtent, or the hardeſt of bo- 
dies, wherein 'tis found; tracing it from the clouds and rivers, 
to the deepeſt ſeas, whoſe productions and concealed treaſures, he, 
| by experiment, lays open. He traces animals 4 all kinds, from 
* their firſt ſenſible magnitude, to their full growth; and applies his 
experiments t0 them in every ſtage; whereby he ſhews us the firſt 


” beginnings and mcreaſe of life; the ways whereby it may be re- 


p o 


i ftored, after it ſcems wholly to have left the body; that all liv- 


ing creatures are adtual machines, ſo wiſely contrived and ſet 
together, that their. parts ſerve various purpoſes at once, with- 
out interfering with one another; that the boſs of limbs in 
animals, is not abſolutely irreparable; that ſome may long ſur- 
vive the want of their hearts and heags, and. even propagate 
their fpectes without them, In the vegetable kingdom, be fhews 
us the riſe and increaſe of trees 8 plants from water ; the 
means of forwarding their growth, and making them fruit- 
— ful; with the ways of preparing, improving, and preſerving 
= their products, and the various liquors they may be brought to 
afford. And in the mineral kingdom, be inſtructs us how all ſtony, 
metalline, and terreſtrial bodies are form'd, grow, and ripen 5 
ſhews us the ſteps that nature takes, in the ſeveral proceſſes for 


T7 
1 
f 


N tbeir preparation; from what original matter they all ſpring; 


how gems aſſimilate, concrete, and harden; whence metals, 
of all kinds, whence the ruby flames, the diamond ppar- 
kles, and gold obtains its lovely qualities. In ſhort, be thus 
Leads his reader thro all the elements, and all the kingdoms in 

| nature ; 
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nature; ſets to view and examines the ſeveral combinations, 
creatures, and productions of them; their properties, powers, 
virtues, uſes, ways of working, &c. and this in the moſt in- 
ftruftting and entertaining manner. He ſbeus us that we in- 
habit a much wiſer, and better regulated, a more active and 
inſtructi ve world, than is generally ſuppoſed; he makes us obſerve, 
that all the bodies rat us are inceſſantly in action, and their 
parts in conſtant motion; that nature is perpetually carrying on 
her own grand ſchemes and deſigns, whether ae regard them or not; 
that even our own bodies are, every moment, atted upon, affected, 
alter d, and reſtored, by a vaſt variety of agents, which 10e little 
oo of. He does not barely amuſe us with notions and ſpecu- 
lations, but lays before us, and makes us ſee the important 
works of nature, wherein curſelves, and all we poſſeſs, are near- 
ly intereſted and concern d. Mr. Boyle calls out a thouſand latent 
qualities in the air ; a thouſand uſeful ſubſtances from the bowels of 
the earth, and the depth of the ſea. He greatly opens and dilates 
the mind ; gives us noble and generous thoughts of nature, and of 
our own abilities; manifeſts that even deſperate things may be 
attempted with ſucceſs ; and ſhews no quarter to the lazy, indolent 
temper of thoſe, who, from ſhallow notions, and a want of hav- 
ing ſeen the powers in natural bodies are for diſcouraging all new 
and grand undertakings; and uniting the knowledge of the phi- 
 Ioſopher, with all the freedom and addreſs of the gentleman ; he 
renders the moſt daring projects promifing and advantagious. 
He will never allow. us to confider the world as a rude heap of 
dull, inactive matter; but convinces us, that it is a grand 
and noble machine, continually actuated, inform'd, and govern- 
ed by a moſt wiſe and beneficent Being, who keeps all the parts 
thereof in motion, and makes them att upon one another, accor- 
ding to certain laws; then bringing us acquainted with theſe 
laws, he enables us to make uje.of the ſame ſtratagems and contrivances, 
which nature herſei/ employs; which, ſurely, are capable of per- 
forming the greateſt things, when rightly applied; that is, when 
applied as Mr, Boyle, by his own example and experience, 
directs us. But he ſhews alſo, that in order to make the moſt 
advantagious uſe of theſe powers, a general knowledge of nature 

15 
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its required. Without large and comprehenſive views 5 without 
being well verſed in mechanical arts, and the ſeveral branches of 


in their turn, conſpire to the ſame end, Mr. Boyle encourages no 
nan to be a projecto r. f 

He is particularly cautious to guard his reader againſt 
every operation, that might any way prove dangerous or hurt- 


4 ful; and to prevent his impofing upon himſelf by any ſuper fi- 


= cial obſervation, any fallacious or contingent experiment, whe- 
= ther made in his own perſon, or delivered by others. So much 
the more afflicting is it to find, that he ſhould himſelf be charged 
with having attributed too much to the power of nature and 
art; and to have eafily credited uncertain accounts of things 


uncommon and 3 In this particular T beg leave 


X 7o diſſent from the general of1 nion which has crept abroad of 
XZ Mr. Boyle. From an attentive peruſal of his admirable wri- 
= tings, I muſt, in juſtice to his memory, declare, that in gene- 
i 


x ral, no author appears to have been more inquiſitive into the 
foundations and evidence of the narratives he receives from others ; 


þ > 
of 


» 


er to have ſhewn greater ſagacity and induſtry in diſcovering 


their weak fides; always frankly propofing them, as he re- 
ceived them, to be confirmed or overtbroun, by farther ſearch, 
and future diligence. And for proof of this, I appeal to the 
manner wherein he delivers himſelf, upon what are, or were 
= efteemed the moſt exceptionable things in his writings: the 
3 ſpecific virtue of the Peruvian bark, rue-leaved whitlw grafs, 
Ens Veneris, Oſteocolla, the Ens Primum of baulm, Butler's 
lone, the ſympathetic poroder, the weapon ſalve, the alkaheſt 
| of Parecelſus, the virgula divina, the tranſmutation of metals, 
projection, or the philoſopher's flone, &c. and defire he may 
herein be compared with the moſt approved and judicious 


X Mr. Boyle may appear to give more into the belief of fome ex- 
= traordinary things than the wulgar, or perſons unacquainted 
= with experimental philoſophy, and the immenſe powers and 
= Prange operations of nature and art; but the queſtion is, whe- 
tber he has here gone farther than his evidence carried him. 
on Vol. E* _i Hie 


natural knowledge, ſo as to make one aſſiſting to another, and all, 


authcrs, who have treated of the virtues of remedies, the 


3 ſecrets in chymiſtry, and the powers of nature. No doubt 
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* 


aſtoniſhing and incredible, to minds unprepared, by philiophy, 
to entertain them. But Mr. Boyle was ſo happy, as to have 
ſeen, with bis own eyes, much more of the powers of nature 
and art, ' than .can_eafily be imagined, If we confider the 
numerous phenomena, .-which, in a very long ſeries of years, 
ſpent upon natural enquiries, moſt of them fucceſifal muſt have 
een preſented him, by the proceſſes of his laboratory, the ex- 


periments of bis pneumatic engine, his mechanical, optical, 


kydroftatical, and all other kinds of trials; the correſpondence 
he happily cultivated with the whole learned world; and par- 
ticularly with the chymiſts of all nations; the various ſecrets 


he purpoſely kept to exchange for theirs; and the conſtant 


practice he made of doing this, we ſhall ſee reaſon enough to J : 


perſuade us, that he might well be enabled to deliver things 
that ſhould ſound odd, ſtrange, and ſhocking to vulgar ears. 
To render the moſt innocent fluids poiſonous, without altering 
their colour, taſte, ſmell, or any obvious quality; utterly to eraſe 
the hand-writing in a ſheet of paper or parchment, without 
at all mig; either for ink; to make a baſe metal paſs 
even upon 7 aſmiths, for gold ; not to mention tbe more ſur- 
prizing and ſhocking experiments of the like ſtamp; are things 
that can hardly be thought 7 or practicable by the vulgar; 
yet ſome chymical philoſophers could perform them with eaſe, 
But there are ſome philoſophers, and even chymiſts, who, if 
you ſhould tell them that Mr. Boyle had a certain liquor, 


-wherewith he could convert gold into filver ; they would beg 7 


to be excuſed believing ſo ſtrange a thing : and why? but be- 
cauſe they never ſaw the like perform d; and had tied themſelves 
down to a narrow ſtrait-lac d philoſophy, that would not ſuffer 
them to look abroad, into what nature and art can produce. 


But if Mr. Boyle has actually done the thing ; and others, men f 


of veracity, have aſſured him they had done it too; is be cre- 


dulous for believing it? Thoſe rather were ſo, who, without ſuffi- | 


cient evidence, raſbly concluded the thing impracticable. 


Since Mr. Boyle aſſures us, and gives us ſufficient grounds to || 


believe, that he has rendered filver, gold, fixed alkalies, &c. 
volatile; converted acids into alkalies; produced light from a 


de- 


He 7 relates, upon his own knowledge, many things very 7 


1 
5 
. 
3 


E. 
[x 


Þrthe hardeſt bodies by innocent an 
beat; produced cold by a mixture of warm bodies; heat by 


4 mixture of cold ones; warm'd cold liquors by ice; in- 
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= deſpicable dark ſubſtance ;, immediately reflored'fetid, and corrupted 
water, by precipitating from it a Ju fence not fetid ; diſſolved 


potable liquors, without 


= /tantly froze ſpirit 9 | 
= water and fixed alłalies into earth; and performed numberlefs 


other AS things, that appear as ſo. many contradictions 


among the unſrilful ; may he not, with good reaſun, ſpeak of 


® them as feaſible, and proper to be tried by others? or may be 
not, upon the firength of human teſtimony ; upon the relation of 
bis friends and acquaintance, believe that other men have 
done the ſame, or even greater things than theſe; tho himſelf 
$-0as not an eye-witneſs of them? If, after having made bis 


JF liquid phoſphorus in England, he ſhould be aſſured that another 
Lehn had made a felid one in Germany; if, after. having 


invented his air-pump, he ſhould have heard, ' that many 
unſilſpected diſcoveries were made by means of it; if having 
converted gold into filver, eye-witneſſes ſhould inform him, that 
/ilver has = converted into gold; or if having himſelf pre- 
Pared a menſiruum, almojt as ſtrange as the alkaheſt ; could 
We be reproached with credulity, for believing, that Paracelſus 
zor Helmont, might poſſibly poſſeſs it in greater perfection; or 
that the other things were done by — This, ſurely, is not 
unpbilgſapbhical, or irrational. Mr. Boyle was too wiſe to ſet 
any bounds to nature; be was not forward to ay, tbat every 
Prange thing muſt needs be impoſſible, 2 be ſaw ftrange 
Things every day; the be always acknowledges, and it was a 
common ſaying with bim, that * thoſe who had ſeen them, 
= might better believe them, than thoſe who had not. He 
ynodeſtiy thought, that all we have to do is, to keep our eyes 

and expect what nature aud art will, upon due appli- 
ration, perform, He was well aware, that there are power - 
Ful agents in the world, whoſe laws, and manner of acting, we 


doant to be acquainted with, A man of a different caſt, or an 


norant Indian, who had never lokd abroad, and ſeen the 
Fommon phenomena, would ſcarce credit the moſt faithful and 
Fa? relation that could poſſibly be made bim, of the properties 
4 | Þ. 


2 an 


of vine; converted that ppirit into water; 
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and effects of the load-ſtone, or of gun-powder, by perſons of 
the greateſt veracity, But his ignorance alone is the cauſe of 
this incredulity. Propoſe the ſame things to a man who never 
heard of gun-fowder, or the load. ſtone, but is otherwiſe a 
general philoſopher ; and be will readily and thankfully yield 
bis afſent, and follicit you to ſhew him the experiments. 
This we may certainly depend upon, what Mr. Boyle delivers 
as an experiment or obſervation of his own, is related in the 

reciſe manner *wherein it appeared to him: no one ever yet 
deny d, that he was a man of punctual veracity. And what he 
delivers as received from other hands, if it be any thing ex- 
traordinary, the reader will find that he does it with a 
manifeſt diffidence, and in a quite different manner from that 
wherem he gives us facts uon his own knowledge ; and never 
entertains it for truth, without producing ſomething analogous 
or parallel, to countenance it, from his own obſervations or ex- 
perience; always reſerving to himſelf the full liberty of believ- 
ing no more than he ſees reaſon for. And what can a man 
do more than this, to avoid the imputation of credulity ? On 
the contrary, do not thoſe who, without evidence, and merely 
from common report, believe Mr. Boyle to have been credulous, 
give us a remarkable inſtance of their own credulity ? Where- 
ever our author believes more than other men, it is becauſe he 
had more reaſon for it than they. 'Tis the general way, 
indeed, when a flrange thing is related, either pofitively to deny 
it as impoſſible, or directly to entertain it as a truth, This 1s 
making ſhort work of it, But Mr. Boyle poſſeſſed, in a great 


degree, that noble faculty of ſuſpending bis judgment; till, by all b 


the inquiries he could any way make, he received fuller informa- 
tion; and then the thing be found would determine it ſelf. 


Thus much, I hope, may juſtiſy my ſaying, tis with exquiſite 4 


judgment that Mr. Boyle conducts his reader thro all the 
regions of nature. I preſume, it will appear too, that begin- 
ning at the fundamental principles of things, he at length leaves 
him qualified to purſue any enquiry he ſhall think fit to go upon. 


Dis impoſſible in @ ſmall compaſs, to particularize all the * 
diſcoveries which Mr. Boyle has made in the ſeveral branches 


of natural knowledge ; nothing leſs than the ' abridgment it ſelf 


+ 
. 
can 
7 
4 
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cu ſuffice for this purpoſe : and there the reader will find 
® himſelf enrich d with new notions, new ſenſations, new re- 
¶Vections; not a product of nature, not a fingle plant, animal 
or mineral, no not a part of them, but may contribute to our 
delight, inſtruction, and advantage. 
Mr. Boyle is altogether taken up with the objefts around us, 
and of which we are, or may be put in poſſeſſion ; tho we remain 
ignorant of their properties, virtues, and uſes, till be calls 
= them out, ſets them before us, and ſurprizes with a fiaht of 
X our own ignorance of things ſo near us, ſo mamentous in them- 
i ſelves, and ſo neceſſary to our well being, and the true enjoyment 
e life. There is no profeſſion or condition of men, but may be 
= benefited by the diſcoveries of our author. As he had a won- 
derful comprehenſive genius himſelf, he has improved every part 
= of natural knowledge ; and the world is more obliged to this 
Jingle man, than to a thouſand vulgar philofophers taken toge- 
ber. *'Tis certain, that he laid the 1 of almoſt all 
the improvements which have been mad fince his time, in na- 
+ tural. philoſophy ; and actually bi mſelf performed abundance of 
x zhofe very things, and, perhaps, in a much better manner too, 
whereby ſeveral famous men have gained a reputation, in put- 


= of uſeful knowledge, publiſhed as the works of a foreign ſociety, 
bears a remarkable teſtimony to this truth, The mechanic, 
| the merchant, the ſcholar, the gentleman, all are benefited by 
Mr. Boyle. He ſhews us trades in a new light, and makes 
* them, "what they really are, a part of natural philoſophy 3 and, 
by — them accordingly, reveals ſome of their myſteries ; all 
along advancing . means to encourage, promote, and 
= multiply the arts them ſelves. The goldſinith, the lapidary, the 
= Jjeweller, the refiner, the ſtone- cutter, the dyer, the glaſs-maker, 
= artizans of all kinds, will from him r:ceive the beſt informa- 
Lions, as to the working, managing, and employing to advantage 
their various commodities, materials, engines, and inſtruments. 

The buſbandman and the diver are here inſtructed in their 
arts; and the mineraliſt, the miner, and aſſayer, to find and 
J ſeparate their ore to the greateſt profit; to encreaſe the quantity, 
to meliorate, improve, and enrich their metals; to purify = 
ne 


ting them off for their own diſcoveries. A very fine collection 


* 
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fe them, and accurately to diſtinguiſh the genuine and pure, 
from the adulterate, baſe, or counterfeit, The architef and 


builder are ſhewn how to chuſe the beſt materials for their 


ſeveral purpoſes 3 the painter to make, to mix and improve 


his colours, and no part of mankind is negle&f# by Mr. Boyle. 


But he ſhews a more particular regard to thoſe profeſſions, 
zoberein the health of the ſpecies is nearly concern d. The phy- 


fician, the anatomiſi, the apothecary, and the chymiſt, are 


moſt highly indebted to Mr. Boyle. He has conſidered and im- 
proved the art of medicine in all its branches. We owe to him 
the beſt ways we have of diſtinguiſhing genuine drugs from 
adulterate; the diſcovery and preparation of ſeveral valuable 
medicines ; with the manner of applying abundance to good ad- 
vantage. He has ſheved us the way wherein ſpecifics may act; 
how to judge of the wholeſomeneſs and unwholſomneſs of the air, 
of water, and of places; and how to examine, and make choice 
of mrs N In a word, there is ſcarce an art, or 
natural produttion known, but he makes fome uſeful diſcovery or 
improvement init. | 


Then for his temper, it was moſt open, candid, generous, 


and communicative, He endeavours to make all the things be 
treats of, plain, eaſy, and familiar. There is no deep knows- 
ledge in mathematics, or algebra, previouſly requifite to under- 
and him fully: no tedious ſi tems need be read, to prepare us 
for reaping all the advantages of our author's philoſophy. He 
brings us at an eaſy rate acquainted with the moſt uſeful things 
in nature; and this all the world agrees to be the higheſt 
excellence in a philoſophical writer. The Memory of Mr. Boyle 
will be dear to 7275 whil/t that of myſtical and enigmatical 


' writers, ſuch as ſtudy to make things difficult, and envy mankind 


their knowledge, ſhall meet with the diſtegard and contempt they 
deſerve, What principally recommends our author, and diſtin- 
guiſhes him from the vulgar herds of chymiſts, naturaliſts, 
and philoſophers, is this humane temper, this open, candid, gene- 
rous, and beneficent diſpofition. He was at immenſe pains and 
charge, in making his enquiries; he ſpared no time, no money, 
no diligence, in purſuing diſcoveries for the public advantage; 
without any ſordid view to encreaſe his own fortune, which be 
. RE ha 72 
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"TE happily thought fufficient of itſelf. His beneficent and public 

X /oirit made the world a generous preſent of all the fruits of bis 

3 without the leaſt expeftation of reward from them. 

His ſoul was as great and noble, as his genius was comprehenſive, 

© or his invention fruitful. And what ſhews him in the moſt ; 

TX amiable point of light, he was far above the ſelfiſh plea- 

are, of being admired for a genius, or raifing a reputation 

= by his diſcoveries. Tho he wanted no capacity, or abilities, to 

6 have work'd up a glorious ſyſtem, and erected a more pompous, 

„ Maentatious, and, perhaps, a more durable flructure of natural 

, or chymical philoſophy, than had ever appeared in the world be- 

ore; he nobly deſpiſed this poor ſati faction, and mean gratifica- 
tion; telling us plainly and expreſiy, that, notwithſtanding all 

he had done, all the labour, pains, and expence, beſtowed in a life 

7 of natural enquiries ; notwithſtanding the vaſtly numerous and 

„important obſervations and diſcoveries he made, he frankly 

4 and ingenuouſly owns, that be ſaw nothing but the firſt daun- 

* ing of ſcience; has drawn only the rudiments of natural 

knowledge ; and leaves it in charge to prflerity, for their own 


bs 1 ſakes, to confider him but as a beginner ; and to purſue philoſo- 
WM phical inquiries in general, without flopping to raiſe petty 
Aſtems by the way. Here was 4 noble foul! This the defirable 
” = charatter! A true philoſophical mind, well ſeaſoned with 
7 bumanity, beneficence, - goodneſs! After he had led us thro 
all the regions of nature conſidered her various productions; 
4 © ſhewed us their uſes, and the' manner of converting them to our 
f ſeveral purpoſes; convinced us, that we live in a world moſt 
„ 7 wiſely contrived, wherein numberleſs grand defigns are at once 
carried on with unceaſing variety; and * N that all 
d be beings, and all the bodies we know, jointly conſpire, as 
ene whole, in bringing about the great ends of nature; he 
ids us not flop here, but leaves us full f aſſurance, that 
„ te farther we enquire into the works of the univerſal archi- 
„ted, the more beauty and barmony, the greater uſe and ſatis- 


1 Faction we ſhall find among them; and this as long as the 
„ Frame of the world endures, Theſe noble, manly, . enerous 


3 IF notions, are what the reader will find inculcated thro the 
3 pbi- 
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hiloſophical wwritings of Mr. Boyle; whoſe principal aim, and 
1954 22 it 2 A benefit Dl Y 5 ya and ibis 
valuable end I ſhall count it happy, in any degree to promote, 
by having fitted and prepared them for the ready and commodious 
peruſal of every reader. 
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pIS CO URS E, 
1 Extracted from | 
Particular Pieces of Mr. BOYLE; 


And Serving as a GENERAL PRETACE to his 
7  Pr11080PHICal WRITINGSò. 


e's IS, in my opinion, one of the principal impediments to the 
| advancement of natural philoſophy, that men have been ſo 


1 forward to write ſyſtems of it. When an author, after 
having cultivated only a particular branch of phyſics, ſets himſelf down 
to give a complete body of them, he finds himſelf, by the nature of 
his undertaking, and the laws of method, engaged to write of many 
things where with he is unacquainted; whence he is reduced, either idly 
to repeat what, perhaps, has already been impertinently deliver'd on 
the ſubject; or to ſay any thing of it, to avoid ſaying nothing. But 
the ſpecious and promiſing titles of theſe ſyſtem- writers are apt to 
perſuade the unwary, that all the parts of natural philoſophy have al- 
ready been ſufficiently explain'd; and, conſequently, that it were need- 
leſs for them to be at any farther expence and trouble in making en- 
quiries into nature; the buſineſs being done to their hands. 2 
And no leſs prejudicial is the way of writing to the reputation of 
the author himſelf. For it frequently happens, that when a writer, to 
vent a few particular notions, or diſcoveries of his own, preſumes to 
give a body of philolophy, that part which is truly his, tho? excellent 
in its kind, ſeems either loſt in the crowd of things he has borrowed 
from others, and ſo comes to be overlook'd by the reader; or elſe the 
E tedious and ungrateful repetitions of things, ſeveral times read in other 
authors, occaſions the whole book to be thrown aſide, as a rhapſody 
of trite and vulgar notions, unworthy the peruſal : whence, what wou'd 
Vor. I. C have 
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have made an excellent and ſubſtantial eſſay, paſſes but for a dull and 
empty book. 

The worſt inconvenience is ſtill behind; for whilſt this vanity of 
writing, either ſyſtems, or nothing, is indulged, many uſeful notions or 
experiments, are by ſober and modeſt men ſuppreſs'd ; becauſe their 
judgment and integrity forbid them to teach more than they under. 
ſtand, or to aſſert more than they can prove: whence, of conſequence, 
this pernicious cuſtom prevents them from publiſhing their thoughts 
and obſervations, till they are numerous enough to ſwell a ſyſtem. So 
that I am afraid the ſyſtem-writers have hinder'd the world from much 
more uſeful compoſures than their own. For there are very few men, 
if any, enrich'd with a ſufficient ſtock of experiments and obſervations 
to make out clearly and ſolidly, I will not ſay all the phenomena of 
nature, but of any ſubordinate branch of phyſics. And thoſe who are 
diligent and judicious enough, thoroughly to ſtudy any part of philo- 
ſophy, will, from the difficulties and uncertainties they find therein, 
be the moſt backward of all men to write ſyſtems. 

And what we have thus ſaid of univerſal ſyſtem-writers, is propor- 
tionably applicable to thoſe who pretend to give us complete accounts 
of chymiſtry, or any other conſiderable and comprehenſive part of 
natural philoſophy. Tho” I muſt own, that from theſe attemps, which 
are much leſs difficult than the former, mankind has received conſj- 


derable advantages; how ſhort ſoever the authors may have fallen of 


their pompous titles. Nor would I diſcourage the publication of a 
. ſyſtem of philoſophy, or any part of it, from time to time, by ſome 
very intelligent writer, taken from the beſt authors and obſervations 
then extant; for ſuch a work may be ſerviceable in many reſpects, if 
it contain any conſiderable improvements in knowledge, more than the 
laſt work of the ſame nature. But, for my own part, I am very ſenſible 
of the want of a ſufficient ſtock of experiments and obſervations, to 
write ſyſtematically, And, indeed, I cannot but impute many of the 
deficiencies in the reaſonings of Ariſtotle, and other celebrated philoſo- 
phers to their having too haſtily, and without due obſervation, or a 
ſufficient number of experiments, preſum'd to deliver axioms, and 
eſtabliſh principles. For the theories that are built but upon a few 
obvious experiments, are very liable to be overthrown by a fuller en- 


quiry into nature. And, truly, if men were willing to regard the ad- 


vancement of philoſophy, more than their own reputations, it were 
eaſy to make them ſenſible, that one of the moſt conſiderable ſervices 
they could do the world is, to ſet themſelves diligently to make expe- 
riments, and collect obſervations, without attempting to eſtabliſh theories 
upon them, before they have taken notice of all the phenomena that 
are to be ſolved. I wou'd not, however, debar men from reaſoning 
upon experiments, and endeayouring to diſcern, as early as poſſible, the 
agreements, differences, and tendencies of things; ſuch an abſolute ſuſ- 
penſion of the rational faculty is, perhaps, impoſſible ; at leaſt, _— 
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7 pe exceeding irkſome. It ſometimes conduces to the diſcovery of truth, 
to frame an hypotheſis to ſolve a difficulty ; for the underſtanding may 


be inſtructed, even by its own errors. What I with for, with regard to 
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* ſtand ; or to write of any ſubject, unleſs he can do it well. 
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ſyſtems, is, that men would always procure a number of experiments 
proportionable to the extenſiveneſs of the theory to be built upon 


9 them“: and, in the next place, that ſuch kind of ſuperſtructures 
ſhou'd be look'd upon only as temporary, and preferable, indeed, to 
others, as being the leaſt imperfect; yet not entirely to be acquieſced 


in, as incapable of farther improvements and uſeful alterations. 


Thus much for the inconveniencies of the ſyſtematical way of wri- 
ting; whereto that which we, in imitation of the French, call eflay, ſeems 


directly oppoſite. 


Tis, certainly, a great convenience to this latter manner of writing, 


2 that the reader need not be tired with tedious repetitions of what others 
have ſaid; and that the author, being at liberty to break off when he 


pleaſes, 1s not obliged to endeavour to teach what he does not under- 
And if 


ſuch eſſays be, as they ought, but competently ſtock'd with experiments, 
tis the reader's own fault if he does not improve by them FT. When 


an author acquaints me only with his own thoughts or conjectures, if 
he miſtakes in his reaſoning, I am in ſome danger of erring with him; 
at leaſt, I may loſe all the time and pains I beſtow upon him: but if 


a writer endeavours, by enriching his diſcourſe with new and real obſerva- 
tions or experiments, to credit his doctrine ; let his private opinion be 
ever ſo erroneous, yet his experiments being true, I may make my own 


uſe of them; and even plead them againſt his opinion : fo that ſuch a 


writer will certainly teach me uſeful truths, and cannot eaſily lead me 


into error. i 
From hence, then, appears the great uſefulneſs of experimental eſſays 


in general. 


As for the manner wherein my own are written, I have, thro' the 
whole, aimed at a plain philoſophical ſtyle, and clear ſignificant ex- 
preſſions, rather than ſuch as are ornamental. And, certainly, where 
our deſign is to inform, not to delight, or perſuade, perſpicuity is one 
of the beſt qualifications in ſtyle ; and to affect rhetorical flouriſhes in 

| C 2 ſet- 


* No philoſopher appears to have ob- ing experiments of an enquiry, and exe- 
ſerved this rule more exactly than the in- | cuting of them in the ſhorteit ways, is 
comparable Sir Jſaac Newton : and, accor | the higheſt qualification in an experi- 
dingly, as his theory is very extenſive, ſo | mental philoſopher. Mr. Boyle had a great 
are his experiments numerous; but being | talent_in thus contriving experiments, and 
always wonderfully ſimple, and well choſen, | bringing things to the trial; eſpecially 
a few of them compared together, ſoon lead | when he could be accommodated with pro- 
to greater diſcoveries, than many times their | per engines and inſtruments. = 
numbers wou'd, when contrived by vulgar { + All Mr, Boy/es philoſophical pieces, are 
heads, and executed by vulgar hands, | properly ,effays, well ſtock'd {with experi- 
Such a ſagacity in finding aut the lead- ments and obſervations. | | 
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ſetting down an experiment, or in explaining ſome abſtruſe phenomenon, 
were as improper as to paint the eye-glaſs of a teleſcope, where clear- 
neſs alone is the thing requir'd. *Tis not an unpoliſh'd philoſopher, 
but the prince of orators, Cicero himſelf, who ſaid, © whatſoever is 
„clearly expreſs'd upon a good ſubject, appears to me to be excellently 
«© ſpoken; to affect elegance in ſuch a caſe were childiſh ; to ſpeak 
& plainly and intelligibly here, is what a wiſe and a learned man wou'd 
„ choole.” 
expect it will be obſerved to my diſadvantage, that I ſpeak doubt- 
fully upon moſt occaſions ; which ſeems to argue a diffidence of the 
opinions I incline to : but having met with many things, for -which I 
cou'd aſſign no probable cauſe, and with ſome, for which many very diffe- 
rent ones might be alledg*d ; I dare ſpeak poſitively and confidently of 
very few things, except of matters of fact. Tis not that I condemn 
the practice ” bolder men, who attempt to ſolve the moſt abſtruſe 
phenomena of nature; I admire them, where their endeavours ſucceed ; 
and tho? they fail, applaud them: but a man ſhould know his own. 
abilities, and not imitate all he thinks fit to praiſe. Tis, I am ſenſible, 
the ready road to fame, to ſolve phenomena, and propagate opinions ; 
but by the way of writing to which I have condemned my ſelf, 1 can 
hope for little better than to paſs for a drudge, of greater induſtry 
than reaſon ; and fit only to collect experiments, for more philoſophical 
heads to make uſe of and explain, And I am content, provided expe- 
rimental knowledge be really promoted, to contribute to the meaneſt 
way to advance it; and had rather be an under-butlder, and even dig 
in the quarry for materials towards ſo uſeful a ſtructure, than not 
aſſiſt in erecting it. But, to ſay the truth, I have not been wholly 
wanting in framing notions, and deviſing hypotheſes, free from the 
deficiencies and errors I obſerv'd in thoſe of other men; tho* with 
this ſucceſs, that I have hitherto commonly found what pleaſed me 
for a while, as ſquaring with the obſervations on which my notions 
were grounded, was ſoon after contradicted, or diſgraced by ſome new 
experiment or obſervation, either before unknown, or unthought of. 
And thus it has fared with many eminent writers, who have taken 
upon them to deliver the cauſes of things, and explain the myſteries 
of nature, and their doctrines, after having, for a ſhort time, been ap- 
plauded and admired, have been afterwards confuted by the diſcovery 
of new phenomena, 


. Notwithſtanding all this, I have on ſome occaſions, ventured to deli- 
ver my opinion; becauſe I rather chooſe to run the hazard of being 
ſometimes . miſtaken, than not afford my reader the beſt aſſiſtance I 
could towards the diſcovery of truth. And becauſe in my ſolutions, 
and explanations of natural effects, I have not always an immediate 
recourſe to the magnitude, figure, and motion of atoms, or the compo- 
nent particles of bodies, *tis proper I ſhould give my reaſon for this 
procedure, For many men of learning, and eſpecially phyſicians, are 
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| n danger of being deſpiſed, on account of an opinion taken up from 


the miſapplied doctrine of ſome eminent Atomiſts, as if no theory in 
Satural philoſophy cou'd be rational, where any other cauſes of things 
rc aſſign'd, than atoms and their properties. But, in general, to aſſign 
& reaſon of an effect, is to deduce it from ſome other thing in nature, 
more known than it ſelf; and, conſequently, there may be ſeveral de- 
rees of explaining the ſame thing. For tho? ſuch ſolutions are the 
Moſt ſatisfactory to the underſtanding, which ſhew how the effect is 
produced by the more primitive and general properties of matter; yet 
thoſe accounts are not to be deſpiſed, that are taken from the obvious 
and familiar properties or ſtates of bodies; tho” theſe themſelves, pro- 
pably — on the more univerſal. In the ſearch after natural cauſes, 
very new meaſure of diſcovery both inſtructs and gratifies the mind; 
1 ho' the nearer the diſcovered cauſes approach to the higheſt in the 
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Yi 


\*Tcale of ſeries, the more is the underſtanding gratified and inſtructed *. 


*ZTwou'd, therefore, be highly uſeful, if ſome mathematical genius 
were imploy'd, in deducing the principal modes or qualities of matter, 
ſuch as heat, cold, Cc. with the ſtates and conditions of it, as fluidity, 
"Ermneſs, Fc. from the primitive and ſimple properties thereof, as figure, 
motion, Sc. In the mean time, we ſhou'd not reject all thoſe accounts 
of particular effects, which are not immediately deduced from the 
primary properties, but from the leſs univerſal qualities of things, as 
cold, heat, weight, Cc. And this too wou'd much ſhorten the explana- 
ion of particular phenomena, which, otherwiſe, muſt be exceſſively te- 
Mlious Thus, he eaſily aſſigns a tolerable reaſon why all metals, ex- 
cept gold, ſwim upon quick-ſilver, who teaches, that thoſe metals 
are lighter than quick-ſilver, but gold heavier; tho? he does not deduce 
the phenomena from atoms, nor ſay why gold is heavier, or aſſign 
1e general cauſe of gravity. Thus a phyſician will tell you, that 
*rhubarb cures a looſeneſs, by a laxative virtue, whereby it carries off 
the cauſe, and an aſtringent property, whereby it afterwards ſtops 
the flux: but, if you aſk him, why rhubarb. purges, he will hardly 


give you a ſatisfactory anſwer, Yet a ſkilful phyſician would think 
himſelf injured, if the reaſons he renders of things in his own pro- 


feſſion, were denied to be reaſons, becauſe not built upon atomical 
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principles. And, indeed, there are often ſo many ſubordinate cauſes 


* 'Tis unphiloſophical to reſolve ef- 
fects into the criginal cauſe of all things, 
the ſupreme Being, without an abſolute 
neceſſity. Indeed, by diſcovering more 
intermediate cauſes, we only lengthen the 


chain, and muſt end in the author of 
nature at laſt; but it is the buſineſs of 
7 philoſophy, to diſcover all theſe links, 
and to ſhew, if poſſible, how the laſt is 


connected with the reſt. Many philo- 
ſophers tell us, that. gravity is, doubtleſs, 


of 


immechanical, and muſt be immediatel) 
reſolved into the will of God; yet Sir | 
: 1ſſaac Newton, with great ſagacity, has 
nobly attempted to give a mechanical ac- 
count of it. The practice, therefore, of 


this illuſtrious author, as well as of Mr. 
Boyle, ſhews, that philoſophers ſhou'd 
not be too „in ſolving phenomena 
from the will of the Creator; becauſe it 
tends to ſtop the progreſs and advancement. 
of natural knowledge, 
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of things, that a large field is left therein to exerciſe human induſtry, 
in ſolidly deducing the properties of bodies, from more general and 
familiar qualities; and, alſo, intermediate cauſes from one another. 
And we ſhould the more readily allow of ſuch cauſes as theſe, becauſe 
there are ſome things, for which no phyſical cauſes are at all aſſignable; 
as of the origin of local motion, for inſtance. 

There are two very different ends in ſtudying natural philoſophy ; to 
pleaſe a man's ſelf in the cauſes of the diſcovery of known phenomena, 
and to be able to produce new ones. Now, as the atomical principles 
are likely to give moſt ſatisfaction in the knowledge of cauſes ; fo phi- 
loſophy may be purſued with great pleaſure and delight, by collecting 
and making a variety of experiments, and obſervations. When an 
engineer employs Nn tis not neceſſary he ſhould know the 
ingredients whereof it conſiſts, or the proportions wherein they are 
mixed; the common notion of this powder, will enable him to perform 
ſurprizing things with it. And a phyſician, who has obſerv'd the me- 
dicinal virtues of Venice-treacle, may, tho* he know not the names or 
nature of the numerous drugs whereof tis compoſed, cure ſeveral diſ- 
eaſes with it. *Tis, indeed, an advantage, as well as a ſatisfaction, to 
know, in general, how the qualities of things are deducible from the 
primitive properties of the ſmalleſt parts of matter; yet if we are on] 
acquainted with the qualities of the bodies they compole, and how 
theſe are diſpoſed to operate upon other bodies, and to be wrought 
upon by them, we may, without aſcending to the top of the ſeries 
of cauſes, perform things of great moment. Artificers, who never 
dream'd of the Epicurean philoſophy, have accommodated mankind with 
a multitude of uſeful inventions. But to return. SL 

I have 8 refrainꝰd from ſwelling my diſcourſe with ſolemn 
and elaborate confutations of other men's opinions, except in ſome few 
particular caſes, where I thought they might prove greater impediments 
to the advancement of experimental knowledge: and even ſuch opi- 
nions I have been cautious in oppoſing, unleſs with experimental ob- 
jections. For I deſign not to engage with any ſect of philoſophers, I 
wou*d endeavour to deſtroy the groundleſs ſtructure of opinions, as fan- 
caſtical objects are aboliſh*d by letting in more light upon them. And n 
experience ſhews, that many plauſible and radicated opinions, have been 
thus demoliſhed. Indeed, ſuch opinions will vaniſh of themſelves, tho' 
no body ſhould expreſly write againſt them. =: 

Tis, alſo, contrary to my inclination, to tranſcribe paſſages out of . 
authors, which commonly add much more of bulk, than of worth, to 
a book, But where particulars are of that nature, or moment, as to 
require proof or illuſtration, I have ſometimes been obliged to comply 
with this cuſtom ; tho? I always apeal to other writers, not as judges, * 
but as witneſſes. 

1 muſt here apologize for one thing that is very contrary to my 
nature, the concealing ſome particulars in my writings, But theſe are 
ſuch 


him to a farther progreſs, whereby many 
derived to the world. Natural philoſophy is not that barren thing it 


directed. 
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ſuch as I either had upon condition of ſecrecy z ſuch as are made 2 
pecuniary advantage of by ſome particular perſons ; ſuch as I purpoſely 
Keep by me to exchange for the ſecrets of others ; or, laſtly, ſuch as 
re eaſily capable of being converted to ill uſes. The reader, there- 
ore, muſt not think himſelf unkindly dealt with, if, upon theſe conſi- 
Herations, ſome proceſſes and receipts are kept from him. The number 


of theſe, however, is but ſmall; and he has ample amends made him 


by a large collection of others freely preſented him. 
Jo excuſe the prolixity uſed in ſetting down many of my experiments, 
I might repreſent that moſt of them being wholly new, required to be 
eircumſtantially deliver'd, to gain them a thorough aſſent ; but the 
principal reaſon of this was, my deſigning them to ſerve as full and 
faithful records of the things themſelves; whereby they might ſave 
others the trouble or expence of repeating them. 
If anyone ſhall think, that in my diſcourſes I reveal too much of the 
ſecrets and myſteries of trades, I would have them conſider, that my 
Weſign being to inſtru, and ſometimes to convince my reader, I was 
Frequently driven to make uſe of ſuch ſenſible and obvious experiments, 
as eaſily gain credit, or may be ſeen with little trouble: and becauſe 
I write for philoſophers, not to inſtruct men how to raiſe eſtates, I 
ſeldom divulge more than an experiment or two in any particular 
trade, which is far from enabling a perſon to practiſe the whole of 
that trade. But ſuch: benefits may accrue to trades from a philoſo- 
hical conſideration of them, that the artiſt might well excuſe the 
made_free with upon ſuch an occaſion. The inventions of phi- 
loſophical heads, ſet great numbers of mechanical hands to work; and 
Furniſh them with means of procuring not only a ſubſiſtence, but eſtares 
too. The truth is, I have been the more particular upon this ſubject, 
in hopes of removing philoſophy from the ſhops into the ſchools ; 
"Which might prove as ſerviceable to trades themſelves, as to the hiſtory 
of arts and nature. And I ſhall not think my labour loſt in recording 
what may to ſome appear trifling experiments, if by ſtriking in with 
the humour or genius of my reader, any one of them ſhall give him 
a reliſh for experimental knowledge: for the pleaſure, variety, uſeful- 
Ineſs, and other endearing qualities of that purſuit, muſt ſurely invite 
advantages may be 


„ as been long accounted : I only wiſh that I could rouze up the gene- 
Frality of inquiſitive perſons, and excite the curioſity of mankind to 


the making of experiments; from which alone the greateſt advancement 
of uſeful knowledge is to be expected. To encourage and facilitate this 


Practice, give me leave here to propoſe a general method of drawing 
FP the proper heads of enquiry for philoſophical ſubjects; according 
to the model whereinto my own ſearches into nature were generally 


In 
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In the firſt place, 1 propoſe to my ſelf three ſorts of heads, whereto 
all the particulars which occur, belonging to the hiſtory of a ſubject, 
whether it be a body, a quality, an operation, or a proceſs, may conve- 
niently be referr'd. Theſe diſtin& ſets or topics of enquiry, I call 
orders, ranks, or claſſes. And finding that things of different natures 
were referable to each ſet, for inſtance, queries, propoſitions, &c. I 
choſe to take in all theſe kinds of topics, or articles of enquiry, under 
the general and comprehenſive name of titles. The firſt order of theſe 
titles I made to conſiſt of ſuch as readily occurr'd, upon the primary 
deliberate view, or general ſurvey of the ſubject. For a man can hardly 
be fo clear- ſighted, or ſo happy, as at a firſt attempt to light upon ſuch 
ſhort, direct, and advantageous methods of digeſting, and delivering his 
diſcoveries, as might afterwards be afforded him by a thorough enquiry, 
and farther informations. It may, therefore, ſuffice for the firſt, that 
the mind takes a general ſurvey of the ſubject, views it on every ſide, 
and obſerves the different proſpects it affords, There is no need of 
being very ſcrupulous in enumerating and ranging the particulars re- 
ferable to this claſs; but only to order it ſo, that the titles may be 
ſufficiently various and comprehenſive, rather than exactly methodi- 
cal, or accommodated to any particular hypotheſis. And becauſe, 
even at the firſt deliberate view, ſome of theſe titles may appear ſo 
conſiderable and fruitful, as to deſerve that ſeveral ſubordinate and more 
particular topics be referr'd to them; I call the capital titles, or thoſe of 
this firſt claſs, primary, and the ſubordinate ſecondary titles. 

Now, when by reading, conference, meditation, and the experiments 
ſuggeſted by the heads of the firſt claſs, we have receiv'd the fulleſt 
information we can procure, of every thing that relates to the ſubject; 
we may then proceed to form another ſet of titles, to be call'd the 
ſecond, or, if no other interpoſe, the laſt claſs ; which, if we have 
been diligent and ſucceſsful, will be more copious, and better ranged 
than the firſt, For, many things will now, probably, appear to belong 
to the ſubject, which before were thought remote from it; or, per- 
haps, not thought of at all : and farther diſcoveries will enable us to 
correct the order of the former titles. Moſt of the particular heads 
too will, probably, appear more comprehenſive, and of larger extent, 
than was before imagin'd ; ſo that a particular title may hence be pro- 
perly branch'd out into ſeveral ſubordinate articles, or ſecondary titles; 
one whereof alone will, perhaps, comprize as many experiments, or 
obſervations, as at firſt ſeem'd to belong to the primary, or more ge- 
neral title it ſelf. And from the materials thus orderly drawn together, 
under this laſt claſs, with the requiſite changes in point of method, 
connection, tranſitions, and additions, may be form'd the beginning 
of a natural hiſtory of the ſubject whereto they bear relation. For, 
even after all this is done, the hiſtory will, in all probability, be only 
begun, not compleated; the nature of things, and the induſtry of 
{kilful men being ſo fertile, that the hiſtory will, doubtleſs, be encreaſed, 
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it a diſtance from London, I was gl 


Preliminary Diſcourſe. 


corrected, and improved from time to time; but never, I fear, in many 


ages, arrive at abſolute perfection. 7, n | 
When the ſubject to be treated, is either very comprehenſive, or 
very difficult 3 as thoſe of animal generation, magnetiſm, fermentation, 
gravity, Sc. it will be uſeful, if not neceſſary, to interpoſe between the ti- 
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9 tles of the laſt, and of the firſt claſs, a ſet that may be called of the middle 


order; for the framing whereof the nature of the ſubject muſt be narrow- 


y ſcann'd, ſurvey'd afreſh, and carefully compared with the ſeveral par- 
ticulars, obtain'd and diſpoſed under the titles of the firſt claſs. Hence 


many new hints, and heads of enquiry will, in all likelihood be ſuggeſted ; 
Zwhich, added to the former, may deſerve to have a new claſs fram'd for 
them, conſiſting of articles more copious and various than the firſt; and 
fit to be ranged in a different order. Theſe ſeveral titles are be touch d 


and fill'd up, after the ſame manner that the 1/raelites gradually acquired 


"Za knowledge of the fruitful land of Canaan, before they poſſeſs'd it: 


Kat their firſt entrance, the ſpies took a tranſient view of the country, 
and brought back but an inaccurate account thereof, with a little of 


"Ke more remarkable fruit it afforded ; but upon a ſecond expedition, 


\. king pains to gain fuller inſtructions, they return'd able to anſwer 
any particular articles of inquiry: and this latter induſtry wou'd enable 

them to give a far more diſtinct and —— chorography, or ſurvey 
of the country, than they cou'd have furniſh'd out before their ſecond 


expedition. 


8 Laſtly, as *tis not to be expected, that the titles, whether primary 
or ſecondary, of a natural hiſtory, ſhou'd need no enlargement, or refor- 
mation from ſecond thoughts, and a more comprehenſive practical 


| ö nowledge of the ſubject; I always thought it neceſſary to annex to the 


Writ edition, if I may fo call it, of my titles, an appendix, conſiſting 
pf things omitted and things to be added; the former whereof are 
Þroperly referable to ſome of the titles already enumerated, and on- 
y thro? haſte, or overſight, had not their places aſſigned them; but 
the latter, were to receive ſuch new particulars, as ſhould be ſuggeſted 
by farther advancements, after the hiſtory was written; whether they 
in a 
Fecncral way, contribute to the knowledge or illuſtration of the ſubje&. 
Io proceed, I muſt obſerve, with regard to the mechanical contrivan- 
es employ'd in the execution of my experiments; that tho', in general, 
hey anſwer'd my purpoſe, yet much more artificial inſtruments may 
he invented. But being frequently obliged to make my experiments 
| to put in practice the beſt 
ethods I could any _— deviſe, where all deſirable conveniencies 


Pere not to be had. Indeed it has been no ſmall hindrance to the 


Avancement of natural philoſophy, that ſome nice critics are ſo rigid in 
exacting the very beſt contrivances, in thoſe who publiſh their _ 
ments; for every philoſopher has -= a mechanical head. And he 
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may well be eſteem'd a benefactor to natural philoſophy, who barely 
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contrives experiments in theory, or propoſes practicable ways of bring- 
ing things to a trial: for the increaſe, of knowledge is the product of 
the things themſelves that are diſcover'd; whatever means or inſtruments 
are uſed in the diſcovery of them. Tis true, in curious and extraor- 
dinary caſes, perfection in the contrivance may be deſirable, uſeful, or 
even neceſſary; yet in many others, where only the production of a 
new phenomenon is the thing intended, he contributes to the hiſto 

of nature, who really performs the ſubſtantial part of a diſcovery, 
tho* it be not in the moſt eaſy, moſt perfect, and moſt compendious 
method imaginable. Archimedes himſelf, if hiſtory ſays true of him, 
went a much more laborious and inaccurate way to aſſign the propor- 
tions of golf and ſilver, in a mixture of thoſe two metals, than is 
taught us by the modern 8 tho' this, perhaps, wou'd have 


remain'd undiſcover'd, but for the hint afforded by his method of pro- 4 


cedure. 

To prevent, as much as poſſible, the neceſſity of cuts, or the figures 
of the inſtruments. which I employ'd in my experiments, I have made 
the relations and deſcriptions of them full and plain; yet, leſt my 
own habit of deviſing various trials, and the frequency of ſeeing them 

t in practice, might have led me to imagine things more intelli- 
gible than the generality of readers would find them, I adviſed with 
ſome proper perſons, as to the experiments neceſſary to be illuſtrated 
with mes or figures: which are ſo contrived, as generally, by in- 
ſpection, to expreſs and clearly reprefent the things they were deſign'd 
to ſhow ; without referring, by letters, to the particular parts whereof 
they conſiſt, | 

There is another particular, which muſt not be paſſed over in 
ſilence, the frequent repetitions to be met with in my writings. 
Having often been obliged to write at a great diſtance, as well of 
place, as of time, from the books that I had formerly publiſh'd ; and 
ſo wanting the opportunity of conſulting them; the mention of things 
already there deliver'd, was render'd ſometimes unavoidable : tho? I 
hope theſe generally appear on ſuch different occaſions, ſerve ſuch 
different purpoſes, and are attended with ſuch additional circumſtances, 
that the reader will not be diſguſted to meet with the fame thought in 
different parts of my works, t | 

Give me leaye in the laſt place, to 22 my ſelf, as to the opi- 
nion which I may ſeem to have entertain'd of chymiſtry; and as to 
the uſe J have made of it in my philoſophical inquiries. 

After having gone thro? the common operations of that art, and 
coming ſeriouſly to reflect upon them, I thought it pity that inftru- 
ments, which might prove Jo ſerviceable to natural philoſophy, ſhou'd 
be fo little employ'd to advance it. I law that ſeveral chymiſts 
had, by a laudable diligence, obtain'd various productions, and hit 


upon 
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N upon many more phenomena, conſiderable in their Kind, than could 
well be expected from their narrow principles; but finding the gene- 
2 3 rality of thoſe addicted to chymiſty, to have had ſcarce any view, 
f but to the preparation of medicines, or the improving of metals, I 
ts Vas tempt to conſider the art, not as a phyſician, or an alchymiſt, 
'- but a philoſopher. And, with this view, I once drew up a ſcheme for 
Tr a chymical philoſophy “, which I ſhou'd be glad that any experiments 


Wor obſervations of mine might any way contribute to * 


„ There are many men, who, having no knowledge of chymiſtry but 
7, by report, entertain a very diſadvantageous opinion, both of the art, 
us and thoſe who profeſs it, and becauſe it has been too often prac- 
n, ( iſed by illiterate arrogant impoſtors, they will ſcarce allow a philoſo- 
r- pher to underſtand or ſtudy it. But, ſurely, without ſeeking after 
Is the grand elixir, this art may greatly promote our knowledge of the 
ve orks of nature, Tis certain, that by means of it, ſome meliorations 
'0- bf metalline and mineral bodies may be made, uſeful medicines pre- 
pared, and various productions ſerviceable in particular trades, and ſeveral 
res *Dccurrences of human life, obtain'd. And tho? this alone ſuffices 
de p ſhew, that a man might ſtudy chymiſtry to advantage; yet, 
ny I before intimated, I had a larger view in cultivating it; and have 
em ttempted no leſs than the advancement of natural philoſophy, by 
Ili- means thereof. And, I hope, I ſhall have done no unacceptable ſer- 
1th ee to the common-wealth of learning, if, by my acquaintance with 
ted Wis art, I beget a good underſtanding betwixt the chymiſts, and the 
in: Ppechanical philoſophers, who certainly have hitherto been too great 
n'd Frangers to each other's diſcoveries. | 
eof I cou'd, indeed, have ordinarily employ'd more conſiderable chy- 
hical experiments in my eſſays, but thought fit to give the preference 
in ſuch as were ſimple, ſhort, and eaſy, and fuch as might be made 
185. a ſmall expence; becauſe theſe I judged the fitteſt foundations for a 
of iloſophical theory. And the gratification of the chymiſt was not here 
and d much my deſign as to oblige the philoſopher. 
in 7 
05 d 2 But, 
ſuch 8 ö 
ces, * A large part of that collection of ex- | that which builds upon genuine chymi- 
* Feriments, which were made with a view | ſtry. A rational, and experimental eſſay of 
Wil e the chymical philoſophy here men- | chymical philoſophy, which might be 
on'd, Mr. Boyle afterwards thought fit | drawn from Mr. Boyle's diſcoveries, and 
opi- =» employ in giving the mechanical ori- | ſome others that have been made ſince his 
$ to mol qualities in bodies, and clearing | time, would open a ſurprizing ſcene in the 
other philoſophical difficulties; whence | works of nature; and prove infinitely more 
o' the major part of his eſſays have | entertaining to the mind, and advantageous 
and pt the form of chymical ones, they are | to human life, than a ſtranger to the various 
Fl other at the bottom. Nor does there | operations, numerous productions, and a- 
rd wk be any better method in nature, | ſtoniſning effects of philoſophical chy miſtry, 
10U vr improving natural Philoſophy, than | can poſſibly imagine. 
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But, as I may myſelf ſeem an enemy to the chymiſts, by oppo- 
ſing ſome of their tenets, I deſire it ſhould be obſerv'd, that I have a 
very different eſteem for the notional and for the practical part of 
chymiſtry, For I have been obliged to call in queſtion many of 
their tenets, not only as a philoſopher, but alſo as a ehymiſt ; be- 
cauſe they appear'd diſagreeable to the very foundations of philoſo- 

hy, and genuine chymiſtry it ſelf. Such an one, for inſtance, is the 
338 of the three principles in natural bodies. But as for the 
chymical operations, and eſpecially thoſe highly valuable ones, digeſtion 
and cohobation, I take them to be excellent tools in the hands of 
a natural philoſopher, who may apply them to many different, and, 
perhaps, nobler uſes, than thoſe whereto they are generally confin'd 
in laboratories; and by their means diſcover, imitate, correct, and, 
in ſome caſes even excel nature. I, likewiſe, diſtinguiſh betwixt the 
vulgar chymiſt, and the chymical philoſopher. For, we are told, 
there is in the world a ſet of men of a much higher order than 
thoſe who give us courſes of chymiſtry, or other books of that 
nature, able to tranſmute baſer metals into perfe& ones, and to do 
ſome other things, that the generality of chymiſts confeſs to be 
extremely difficult, and ſome of them think impoſſible, What I 
have received from credible eye-witneſſes, and, perhaps, fome more 
immediate arguments, ſtrongly incline me to think there may have 
been, and yet are, ſome ſuch men. And, whatever be thought of 
the philoſopher's ſtone, I confeſs my ſelf convinced, by what I have 
ſeen, that there are in the world as difficult Arcana, as many of thoſe 
which have been derided for chymical non-entities. And if ſuch men 
there are, I cannot but fancy them poſſeſs d of ſome exceeding powerful 
menſtrua, whereby they may produce ſuch alterations in bodies, as 
we have no examples of, Thus much will ſerve to ſhew the chymiſts, 
that ] am no enemy to theirart; and, indeed, I think it eminently 


conducive to extend the empire of mankind, by enlarging our views, 


and giving us the command of nature. For, as the Bolonian ſtone, 
unleſs it were chymically prepared, wou'd never become luminous; ſo 
there are many other natural bodies, which never afford light to phi- 
loſophy, till 'tis ſtruck out to them by chymical operations. 

I have nothing more to add, than that I am ſenſible of the great 
plainneſs in my writings, thro' the want of ſuch philological orna- 3? 
ments as learned men beſtow upon their productions; but I am not 
ambitious to appear a man of letters: I cou'd be content the world 
ſhould think I had ſcarce looked upon any other book than that of 
nature. And, for my own part, I always efteem him the moſt 
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* Mr. Boyle appears, by his numerous | his time in natural inquiries, and yet 
writings to have beſtow'd ſo much of | enjoy'd ſo ſmall a ſhare of health, that 
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profitable author, who does not endeavour to ſhow his own learning, 


but to encreaſe the knowledge of his reader. 


he might well have deen excuſed the | ſeveral modern ones, and very well 


pains of converſing with authors; but, | verſed in all the polite and ſeverer 
to our ſurprize, he was a critic in the | literature, both of the ancients and mo- 
learned languages, ready in the uſe of | derns. ; ; 
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O ſhew the uſefulneſs of a philoſophy, is to ſhew its excel- 
— That 5 = 20 is moſt highly uſeful, the 
= following pages, by a vaſt variety of particulars, abundantly 
erifeſt. Indeed, the modern philoſophy, which builds upon ex- 
 petiments, is wholly 2 to the purpoſes of life and the phe- 
Aena of nature; and ſeems now to be entirely proſecuted in that 
vitw ; whereby it is advanced far above all the ſyſtems that went be- 
it. | | | 
mee the late happy conjunction of mathematics and philoſophy, 
the application of them both to matter and the bodies about 
many noble diſcoveries have been made, all tending to enlarge 
underſtanding and to give us à command over nature. To 
is end, the induſtry of the moderns has made uſe not only of la- 
inventions, but alſo of thoſe of the ancients. Thus, for ex- 
le, the old geometricians demonſtrated abundance of fine pro- 
Mries in the ellipſis and the parabola; and of late the motions 
of: the planets, comets and projectils are demonſtrated to be per- 
armed in theſe lines: an uſe the ancients never dream'd of ! B 
means, at length, a juſt theory of the celeſtial bodies is eſta» 
Vea, and the whole aſtronomical world level'd to our capacities. 
Hence another new ſcene is alſo open d; for mathematicians, thus 
Coming mechanics, have furniſhd us with numberleſs new inſtru- 
enis and engines for various uſes. Microſcopes and teleſcopes, 
nocon to the ancients, are now commonly applied to diſcover the 
"Wonders of nature, both in her ſmalleſt and largeſt productions; 
4 ſerviceable machines are every where employ'd to ſave the ex- 
ice of animal ſtrength ; models and imitations are made of na- 
Mre's works, and the world with its various phenomena clearly 
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Repreſented in miniature. In ſbort, Fe is brought down 
U ſuch things as we know 
Y VoL.l. B fo 
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n c onſin d to material objects, an 


A. 4 


PREFACE. 


to have a real exiſtence ; which is now allow'd to be the proper ani 
only way of applying and improving it. And in this ſenſe Mr, Boyl 
underſtands experimental philoſophy, and treats it accordingly. 

If any thing ſhall ſeem liable to exception in the following per, 
either as to the matter or the ſtyle, the reader is deſired to take notic, 
that Mr. Boyle wrote a great part of it whilſt he was very young, ani 
the whole in a familiar epiſtolary way. SY | 
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TH E 


SEFULNESS 
Experimental Philoſophy : 
By Way of 
EXHORTATION © 


The STUDY of it. 


In THREE Parts. 
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1 PART I, 


2929 5 x 7 . 
"7 Shewing the advantages that accrue from natural phi- 
wa loſaphy to the mind of man. | 


— 


8 E G T. L 


S the natural philoſophy I wou'd recommend is much more difficult, 

laborious and expenſive than that of Ariſtotle or the ſchools, tis neceſſa- Oi ,; 

. : ; 201 quiries 

L ry, before we deſcend to particulars, to apprize the reader of its ability ie nature 
recompence whatever time and pains can be thereon beſtow*'d. rewarded by 
And, methinks, a due reflection upon that ſaying of Pythagoras, the author - — 1.g 
8 the modeſt title philoſopher, to know the truth, and to do good are 44 — 
4 125, 4 n | the 7 dogoed. 


. 4 


* 


Fan 


4 «a *»* F\ g 

* * * 

* > 4, +; 
e = Ban N 


— 6 


WS. © 


0 Uſefulneſs of Philoſophy. P 
the things that chiefly enoble man, and make him reſemble the Gods? might Wis 


- endear the ſtudy of philoſophy to us. For, as the ſoul is endow'd with two Mnte 
principal facultics, the underſtanding and the will, the former whereof is adorn'd ea 
and perfected by knowledge, and the latter improv'd and render'd amiable by iv. 


goodneſs ; ſo nothing more gratifies and enriches the one, or more enables the 


other to de good, than natural philoſophy, 4 | And 
But to ſhew this more diſtinctly, I ſhall here conſider a few of thoſe nu. 
merous advantages which accrue to mankind from the ſtudy of nature: tlie 
chief whereof tend to inſtruct the underſtanding, to gratify our curioſity, and ho 
to raiſe and cheriſh our devotion. Ina 
And as not only Ariſtotle, but common experience ſhews, that all men ar: ha 
naturally defirous of knowledge; this propenſity muſt ſtrongly attach us t» N t. 
thoſe works of nature which are ever preſent to our ſenſes, and continually Wu: 
ſollicit our inquiries, Even the ſchool philoſophy, though ſo litigious in it $$ 1 
theory and barren of fruit, has had its zealous admirers; who cou'd furely b aa | 
render'd ſuch by nothing but this in-bred fondneſs for its pretended end ac . 
P i 
| And the ſame author, taught by Plato, obſerves that admiration by raiſin — 
our curioſity is the parent of philoſophy; as we live, therefore, among wonder, Ne 
they muſt of neceſſity ſtrongly invite us to a contemplation of nature's work? 
ſome whereof, being obvious and legible, amaze an ordinary ſpectator; whill Bo! 
othersareadmirableand abſtruſe enough to aſtonifh the moſt curious and inquiſitive De 
The bare proſpect of this magnificent fabric, the univerſe, furniſh'd and adorr'! h. 
with ſuch. a ſtrange variety of curious and uſeful objects, might tranſport us wit: ou 
joy and wonder, did not their commonneſs prevent ſuch an effect. That ett en 
would otherwiſe happen, appears probable from what Mr.Stepkins the oculiſt, av wo 
another illuſtrious eye-witneſs, lately told me of a maid, who, being born wi' = 1 
cataracts, continued abſolutely blind till about the age of eighteen ; but bein 
then brought to the free enjoyment of ſight,” ſhe was ſo raviſſ'd upon beholdin o! 


the many new preſented objects, ſo tranſported at moſt of them, and, in a wo! 
ſo far diſtracted as to explain that myſtical Arabian proverb, © Shut the windov h. 
that the houſe may be light.” Wh 


But if a flight view of this admirable ſtructure be capable of pleaſing ! 8 and 
highly, what ſatisfaction muſt it afford a ſpectator able to comprehend and reli! ſig 
the curious workmanſhip and contrivance of it? For the book of nature, = { 


conceive, appears as differently to an ordinary gazer, and to a naturaliſt, as! 
excellent book of hieroglyphics wou'd toa child and to a philoſopher ; the cli. 
wou'd be pleaſed with the oddneſs and variety of the pictures alone; whilſt t: 
hiloſopher wou'd not only be delighted with the ſame, but receive a mu. 8 
igher ſatisfaction in contemplating and acquiring the veiled and abſtruſe tr 
that were dextrouſly couched therein. 
For as the underſtanding is the higheſt faculty in man, ſo are its pleaſures! 


. higheſt he can naturally receive. I am not, therefore, ſurprized that Archimes c 
- when happening, in a bath, upon a way to ſolve a perplexing difficulty, ſho FP 
inſtantly leap out, and run naked about the ſtreets, crying aloud, © I have fou WF" 
jr. I have found it;“ por that the elder Pliny cou'd not be deter'd by? © 


. — 
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ght 4 liſiuaſion of friends, the flames and hideous eruptions of Veſuvius, from ſearching 
two into the nature of ſuch Vulcanos, and, as it my from loſing his life by too 
rnd ear an approach, For, in like manner, we daily ſee chymiſts hazard their 
e by Wives among their furnaces, whence the fumes that iſſue prove ſometimes fatal. 
3 th To converſe with dead and putrid carcaſes were, one would think, a ſhocking 

nd odious employment, yet ſome anatomiſts dote upon it: and, I muſt own, 
m- ts uſefulneſs has greatly enamour'd me with diſſection. For although the fine 
the orks of artificers ſeldom fail to draw the curious and raife their wonder; and 


and hough, in my travels, I have often, with difficulty, purchaſed the fight of a 
yaſter- piece of art; yet, at preſent, a ſkilful diſſection wou'd pleaſe me better 

1 ar: han the famous clock at Straſburgb. So that Ariſtotle, in my opinion, acts like 
15 6 true philoſopher, when dropping the conſideration of the ſublimeſt natural pro- 
ually uctions, he deſcends to record the homely hiſtory of animals: We come now, 
in is . ſays he, to the nature of animals, with a reſolution to comprize all we can, 


ly bs be it baſe or noble.” 


ani IR *Tis a farther recommendation of natural philoſophy, that the truths it teaches 4 
l it gra- 
tifies, - 545 
diſguſt the 
mind; but is 
an employment 
Worthy of it. 


Pighly gratify without the leaſt diſguſting the mind; being ſuch as conſcience 
iſing Sever upbraids us with in the enjoyment, nor turns to torments afterwards, 
der, AWeither are theſe truths obtain'd by that low kind of employment which, tho? not 
rks; ondemn'd by religion, cannot ſtand the teſt of reaſon ; for even the molt ra- 
hill AlWonal and ſtrictly virtuous men have employ'd themſelves herein. Pythagoras, 
Itive emocritus, Plato, with numberleſs others, fam'd for wiſdom, thought philoſo- 


ort hy demanded not only their ſtudies at home, but travelling to the eaſtern 


wit ountries, where it was beſt taught, in order to obtain. And that rigid teacher 
t thi eneca, not content thro? his other writings frequently to extol the contempla- 
, an tion of nature, left us ſeven books upon the ſubject. | n Os 

wi & How far religion countenances this purſuit, we ſhall ſee hereafter z but reaſon 
&c1!s us*tis worthy of a rational creature: ſince thoſe who have advanced reaſon 
Idin do the greateſt height, have been herein moſt ſtudiouſly engaged. Nay, this no- 
wor ple faculty, conſcious of its own abilities, upon due application, is affronted 
don hen not thus conſiderably employ'd ; whilſt we become guilty of our own 
degradation, who being furniſhed and placed, as we find our ſelves, regard this vaſt 


11 
©; 
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and inſtructive univerſe, the nobleſt part whereof we are deſigned to make, as 


ng 
reh I ightly as ſuch animals to whom lower faculties and prerogatives are aſſign'd. 
re, Ariſtotle well obſerves, that Man is the only animal of an erect ſtature, and 
as: that becauſe his nature participates of ſomething divine; the properties where- 
cli, of are underſtanding and wiſdom.” And certainly, it ill ſuits the dignity of 
tt ſuch a creature to live in ignorance of the laws of that great common-wealth, 
mu the world, whereof he is the moſt eminent member. Nay, as it is injurious, fo, 
tr: did not cuſtom or ſenſuality ſtupify us, it muſt alſo be afflicting to a rational 
q mind, not to underſtand the ſtructure and contrivance of the body wherein it 
ext! reſides, and by means whereof it acquires all the knowledge it has. 
nell Indeed, the generality of men, how indolent ſoever, come by the ſuperiority 
ho! of their faculties, which enables them to reflect, in ſome degree, to know 
fou more than brutes ; bur, if contented with the firft appearances of things, we 


: 4 rely upon our nature, without the help of induſtry, we wilfully loſe the nobleſt 
Y | 54:7 uſe 
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uſe and higheſt ſatisfaction of our reaſon; and whoever is thus wanting to him. 
ſelf, may be ſald to lead the life of a ſpider in a palace, who takes notice of 
nothing there but what paſſes in her own web. is, 
To give the greater ſanction to philoſophy, it may be obſerv'd, that according 


to Joſephus,” Se and his poſterity ſtiled the Sons of God, firſt cultivated aftro. 


nomy. It was a general tradition, that Abraham firſt inſtructed the Egyptian 


both in aſtronomy and philoſophy z and Beroſus, as cited by Joſephus, records g 4 


him to have been ſkill'd in the ſcience of the ſtars. And ſpeaking ſoon after of 


* Abraham and the Egyptians, tis ſaid expreſly, that he ingenuouſly communi- 


* cated to them the ſciences of arithmetic and aſtronomy ; for the Zgyptians 
ce knew nothing of either, before he came among them.“ 
But to put it beyond queſtion, that the greateſt genius need not bluſh at the 


ſtudy of natural philoſophy, Solomon himſelf not only cultivated, but taught it, 
and left behind him writings on that head, from whence, if ſome Rabbies ſay 


true, Ariſtotle borrowed moſt of his choice pieces; tho? the originals deſcended 
no lower, leſt, fay the Rabbi's, they ſhould have been idoliz*d, or all kind 
of debauchery committed, in hopes that the diſeaſes conſequent thereon, might 


thence have been eaſily remedied. | 
From the entertaining variety of nature's works, we are again inſtigated to their 


The wariety of contemplation ; for whilſt moſt other ſciences are ſo limited, thatone of the beſt 
r rn ſyſtems thereof will uſually contain all that is known upon each head; the 


our inquiry. \ 


objects of natural philoſophy, being as numerous as the laws and works of nature, 
are ſo various, that the age of Metbuſelab would fail before the ſubject. Nay, 
ſo fertile is each particular object of a natura liſt's contemplation, that ſeveral 
might be named, to diſcover all the uſeful properties but of any one in thenum- 
ber whereof, a ſingle life wou'd be ſufficient. *Tis almoſt incredible what va- 
riety of vegetables the earth produces: botaniſts have, long ago, enumerated fx 
thouſand ; and many more have been ſince diſcovered. I lately had a peculiar 
and excellent kind of pepper ſent me from Jamaica, the ſhell whereof taſtes like 
cinnamon, but ſmells like cloves ; a vegetable unknown to the botaniſts of our 
country. Whole treatiſes, however, have appear'd upon fingle plants. The- 
miſon, according to Pliny, publiſhed a volume upon plantain ; Amphzlochus one 
upon trefoil and hadder; and king Fuba another about a ſpecies of water: lilly. 
Tocometolater times, Carolus Roſenbergius wrote a book upon Roſes, and Martinus 
Blochwitius one about elder. Among the chymiſts Angelus Sala publiſh'd ſeparate 
treatiſes of vitriol, tartar, and ſugar. Untzerus too, wrote particular tracts upon 
mercury, ſulphur, and ſalt; as did alſo Paracelſus upon St. Zohn's-wort, arl- 
mart, hellebore, and ſome other plants. Baſil Valentine, a candid chymiſt, pub- 
liſh'd an excellent treatiſe of antimony, which was aſterwards improved upon 
by Angelus Sala; nor were there wanting many other uſeful treatiſes on the ſame 


ſubject, to confirm Baſil Valentine's ſaying, © Tis impoſſible for one man to ; 


diſcoverall that isdiſcoverablein antimony.” As a farther confirmation where- 


of, I, my ſelf, lately directed the drawing of an actual quickſilver of antimony, 


very different from any I had before met with. I have, likewiſe, a peculiar 
way of ſeparating from this drug a combuſtible body that is ſcarce diſtinguiſh- | 


able from common brimſtone ; and gain a menſtruum by diſtilling French 
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1 8 rdigreaſe ina ſtrong, naked fire, which makes a blood. red tincture of the glaſs : 
"I antimony much more expeditiouſly than that uſed by Valentine and his follow- 
Ws. This menſtrum alſo being drawn off, leaves a calx that will yield a red 


ing ̃³ 22 5 

ro incture with ſpirit of wine. | 2 ; 
in; When chymiſts expoſe ſeveral conſiſtent, but not fixed bodies to the action 
ds EE the fire, they uſually do it in veſſels, either open, as when they make calx, 
_ of antimony, or, at leaſt, in ſuch as are not ſo cloſe, but that air is 
nj. cluded with the matter; and tho they 1 not this included air, becauſe 
2: ſually there is not much of it in the veſſel, yet it may have a conſiderable in- 


Nuence on the effects of the fire; not only as it contributes to the aſcent and 
th ſtentation of the diſſipated parts of the mineral, but as it affords theſe corpuſcles 
ne pportunity to fly about in it, and thereby to make aſſociations or coalitions 
Id concretions that otherwiſe would not be produc'd. Upon this account, it 
Way often be of uſe to employ a method, to ſecure the body expos'd to the 
4 Lion of the fire, from the contact of the air; whereby the parts of the body, 
m hd perhaps the igneous corpuſcles, will be reduced to act reciprocally upon one 


Zhi other, without cauſing any conſiderable diſſipation, or avolation of parts. 
To apply this to antimony, we take of that mineral well powder'd, and 

wi white chalk well dry'd, reduc'd likewiſe to powder; with theſe in a large earth- 

he pot or crucible, we make ſeveral layers, leaving the lower and uppermoſt bed 


4& chalk, and the laſt thicker than any of the reſt; and taking care that none of 
th e layers of antimony are too thick, that the heat may penetrate them the bet- 


4 ; we cover the veſſel, put it among the kindled coals of a digeſtive furnace, 
ad there keep it for a competent time; which, according to the bigneſs of the 
- Mt and the ſtrength of the fire, may be a day and a half, and ſometimes above 
Gy Jo days. 


* But to proceed, the learned Kircher has given us a folio volume of light and 
Jar hadows, and a uarlo upon the load- ſtone; yet our Gilbert, and ſince him Cabeus 


ike rote on the fäme ſubject; which tho” Kircher has more lately profecuted in a 
" Foluminous work, Iam of opinion there's room enough left for farther improve- 
4 


ment; having my ſelf very lately made a remarkable experiment with that won- 


4 erful ſtone. 

)- 3& Eventhe ſmalleſt productions of nature may ſolicit and reward our enquiries. 
„ 8212 treating of inſects, is tranſported with admiration at the workmanſhip 
ace newn in them: „“The contrivance of nature, ſays he, is no where more con- 
on WM fpicuous or more viſibly collected than in theſe minute creatures.” And after 
rl- this he handſomely admoniſhes his reader, that no ſubject of natural knowledge 
b is contemptible or ſuperfluous. From conſidering the ſkin on the ſole of the foot, 
* Galen admired the wiſdom of God; and he excellently ſaid, tho? ſome creatures 
"= F< ſeem made of coarſer materials than others, yet the maker's art ſhines through 
o the deſpicableneſs of the-vileſt matter: the ignorant indeed, admire the beauty 
of the materials, but artiſts are ſtruck with the workmanſhip of things.” And 
Y> uriſtotle coming to treat of the parts of animals, prevents his reader fromthinking 
ar the meanneſs of the ſubject ſhould render it deſpicable. Nay, thehaughty Paracelſits 
h. x <ondeſcended to write a book about the myſteries of worms, wherein he juſtly 
3 reprchends the lazineſs and pride of thaſe phyſicians who negle& and contemn 


all 


Philoſophy 
gives us the 
command of 
nature. 
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& all inquiries into nature, and receive the fruits thereof from others with ſcorn 
* and deriſion,“ he adds, God has created nothing ſo vile or deſpicable that may 
* not turn to the uſe of man.” And certainly whatever God has thought fit 
to make, we ſhould not think unworthy to know ; for a human mind cannot 
be debaſed by a notion of what was form'd according to a divine idea: and 
therefore Solomon treated as well of reptils as of nobler animals, as well of the 
ezob on the wall as the cedars of Lebanon. And durſt I propoſe my own action; 
for examples, I ſhou'd ſay, tho* my condition, God be praiſed, enables me to 
make experiments by other hands, yet have I never refus'd to diſſect any kind 
of animals, nor in my laboratory to handle lute and charcoal. 

But farther, philoſophy is not only delightful as it brings us acquainted with 
nature, but alſo as it often inſtructs us to command her; for the naturaliſ 
knows many things of which others are ignorant, and performs what they can. 
not; becauſe he not only underſtands, but in ſome meaſure, imitates, multiplies 
and improves ſeveral of her extraordinary works. And how naturally we affec 
the uſe of this power may be ſeen in children, who from a ſeeming innate pro. 


penſity, delight in endeavouring to change the productions of nature. And ſo 


extenſive 1s the naturaliſt's power, tho* he cannot produce one atom of matter, 
that he can introduce numberleſs forms, and work ſurprizing changes among 
bodies: ſo that were Adam to revive and ſurvey that vaſt variety of man- 
productions to be found in our ſhops and magazines, he would admire to ſet 
what a new world had, by the induſtry of his poſterity, been added to th: 
old one. 

Tis true, indeed, man is but the miniſter of nature, and does no more tha 
apply agents to patients, yet by his ſkill in ſuch application he gains dominia 
over creatures otherwiſe much ſtonger than himſelf ; and can even perfor: 
ſuch things, as to another man ſhall appear aſtoniſhing. Thus the poor Indian 
thought the Spaniards more than men, becauſe their knowledge of gun-powde 
enabled them to thunder and lighten deſtructively. And this empire of ma 
over the creatures may to a ſound philoſophical mind prove more ſatisfactor 
than that for which bloody conteſts frequently ariſe ; for the latter being on 
a gift of nature, or a preſent of fortune, and often the purchaſe of crimes, argus 
no real ſuperiority in the poſſeſſor; but the latter is a power becoming ma: 
as man. Perhaps alſo, the ſurprizing things perform'd by an ingenious ma: 


gives him a higher ſatisfaction as being proofs of his knowledge, than as they at 1 1 


inſtances of his power or means of increaſing his wealth. 


mo 


8E G T. U. 
Whether phi- Nother advantage of philoſophy, we ſaid, was the raiſing and cheriſhin! 
I 6 our devotion. But many eminent divines, it ſeems, out of an ho'y jc: 


| louſy for religion, repreſent this Rudy as unbecoming a chriſtian, and leadiny 
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ere only give the heads of a reply. _ 1 85 
And firſt, tho' it were preſumption in man, who is but of yeſterday,” Tas principa! _ 
pretend to aſſign all the ends of God in the work of creation; yet ſurely % 7 © 


in creating twe 


Warld. 


1 
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X. atheiſm ; “ becauſe, ſay they, by enabling men to account for all ſur- 


prizing appearances from ſecondcauſes, it brings them todiſbtheveafarſt;” 
Which objection, were it well grounded, wou'd cauſe me to condemn what 
ce recommending: for I had much rather have men chriſtians, and 


aorant of nature's myſteries, than philoſophers, and deny the author of 
ture. 


Now, tho' a well - meant zeal may defend the perſons of theſe 
W-ntlemen ; yet their doctrine has too bad a tendency to be left unanſwer'd. 


ut not to mix too much divinity with a philoſophical diſcourſe, I ſhall 


may humbly be ſuppoſed, that two principal deſigns of his creating this 
atem, were the manifeſtation of his own glory and the good of mankind; 
F cauſe ſacred writ, in abundance of paſſages, aſſures us of the former; 
Wt to mention heathen authorities. And that none of God's works mi 


ant intelligent ſpectators, tho man was not formed till the ſixth day, the 


gels, as *tis generally ſuppoſed, were created on the firſt. The other de- 
Men appears from the time of man's creation, which was kindly deferred 
all things were prepared for his reception; from the commiſſion given 
Im to repleniſh the earth and ſubdue it;“ by the placing of noble lu- 
naries to give light upon the earth, and divide between the day and 
the night;“ the ſame 1s alſo farther confirmed by other texts of ſcrip- 
re. And accordingly God cauſed the fun to ſtand ſtill at one time, to go 
ck at another, and has frequently either ſuſpended or alter'd the laws ofother 


f arts of the univerſe, for the inſtruction, or benefit of man. On the o- 
er hand, upon Adam's tranfgreſſion the ground was immediately ** cur- 


a xk d for his ſake ;* even the face of the earth was deſtroy*d for the ſins of So- 
m; and the other animals as well as men periſhed, in the deluge. So alſo 
in the laſt days, when the earth ſhall be repleniſhed with ſcoffers,” unex- 


ected flames will either deſtroy or transform the world. 


The ſame is evident alfo from reaſon ; for as in this viſible world, man 
None is capable of enjoying many of the other creatures; and of diſcer- 


Ping the excellence of the Creator in them ; *tis plain they were made for 


van. Tis not for themſelves that rubies flame or diamonds ſparkle, that be- 
car is antidotal, or that trees are yearly exhauſted in profuſion. That light 


he ſun around diffuſes, is uſeleſs to himſelf, an inanimate Being; but en- 
"FW'itles him miniſter to the ſyſtem.” Animals alone, among the creatures, have 


SJ + 


ſenſe of their own exiſtence, and of theſe, only man acknowledges all the 


Weſt to be the gift of God, and glorifies him for them; a truth acknowledg*d 
by Chriſtians, Feus, and Heatbens. 


Y (which is, that, whoever deters men from ſtudying nature; wou'd fruſtrate 


The inference I wou'd make from all 


od of the above-mentioned ends of creation. For beſides that the cor- 


Wporcal delight and adyantage we are capable of receiving, muſt be greatly 


gpbſtructed thro? ignorance of natural philoſophy, as will hereafter be mai 


evident; our ſpiritual happineſs depending upon religion, the greateſt be- 
Wn cfit we can receive from the things of this world, is their increaſing and 
cheriſhing this grand principle, and thereby rendering us acceptable to 


YoL. . God ; 


10 
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The attributes But to come to the attributes of God, manifeſted in his creatures ; the 
of Godmanifeft moſt conſpicuous are his power, his wiſdom and his goodneſs; and the 


2 15 crea- 
ture. 
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God; and both theſe effects they were, doubtleſs, deſign'd to have on u; 


For to ſuppoſe innumerable creatures ſent into the world only to feed and pleaſe ci 
mankind, but not to afford them any inſtruction, is like imagining a prudent 
merchant weuld furniſh his friends with numberleſs curioſities and neceſſa. 
ries for a voyage, without allowing them the uſe of a ſea-chart or compa; Ie e 


Moreover, God himſelf lays us almoſt under a neceſſity of enquiring in. 


to his works. The book of Geneſis begins with a deſcriprion thereof, ani Wd 
deſcends to a detail of each day's proceedings in the creation; and tho' th pm 
ſcripture uſually condeſcends to the conceptions of the vulgar, yet the two e! 
firſt chapters of Genefs perhaps afford finer hints of natural philoſophy "il 


than men are hitherto apprized of. Beſide, there are many texts in ſa. 
cred writ unintelligible without a previous knowledgein natural philoſophy, 
Many paſſages therein allude to the properties of animals, as that precept 
of our Saviour, be ye wiſe as ſerpents and harmleſs as doves.” And ſo 
neceſſary has natural knowledge been thought to illuſtrate texts in ſcripture, 
that abundance of learned men have publiſhed whole treatiſes of the ani. 
mals, ſtones, and other works of nature mentioned in that book. Nor 
ſhou'd the theme be diſcontinued, for there remain many paſſages of it not 
to be underſtood without penetrating deep into nature's myſteries. 


fame may alſo, tho* differently and more obſcurely, be found in the 
Bible. How eminently is the firſt of theſe diſplay'd in making all things 
out of nothing; and, without materials, raiſing this immenſe fabric, 
whoſe dimenſions are ſo prodigious, that even a mathematical demonſtra- 
tion can hardly render them credible? To paſs by elephants and 
whales, mountains and ſeas, as inconſiderable objects, the 8 we inha- 


* Theſe hints ſeem to have been well conſi- 


dered and employ'd by the Rev. Mr. Whiſton, 


who, from them and the Newtonian ſyſtem of 

iloſophy, has nobly attempted to give a rati- 
onal and philoſophical account of the creation, 
in agreement with the Maſaic hiſtory of it. This 


author firſt ſuppoſes that the Moſaic creation is a 


bare hiſtorical narrative of nothing but the for- 
mation of the earth out of a chaos, and of the 
ſueceſſive viſible changes, each day made therein, 
till it became a fit habitation for mankind; and 
that this hiſtory is to be underſtood in the ob- 
vious literal ſenſe, unleſs where an evident rea- 
ſon can be given for the contrary. He then 
proceeds to ſhew, that the rudiments of the 
earth were the atmoſphere of a comet ; that 
the annual motion of the earth commenced at 
the beginning of the Mo/aic creation, but its di 


urnal rotation not till after the fall of man; that 


the orbit of the earth was a perfect circle be- 
fore the deluge ; that all the ſmall bodies which 
compoſe the earth, being originally in a mixed 


confuſed fluid ſtate, were the chaos; that the 
upper regions thereof, before the beginning of 


the Moſaic creation, were involved in a thick 
darkneſs, which diſſipated, by degrees, as the 
parts of the chaos iublided, according to their 
re gravity. The firſt day's work was accor- 
ling to our author the production of light, or the 
ſucceſſive arrival of ſome of the ſun's rays to all 
the pow of the earth ; on the ſecond day the air 
with its vapour was elevated and ſpread out 2. 
bove the earth; on the third the inferiour wa- 
ters were collected into ſeas, whence the dry land ; 
appear'd with its vegetable productions, the va + 1511 
pour in the air being ſufficiently rarify'd: onthe 
fourth the celeſtial bodies became viſible. And 
now the terraqueous globe being habitable, fi 
and fowl were produced on the fifth day, land- 
animals on the fixth ; and laſtly man. But 
Mr. I biſton will not allow the earth to be 6 
haſty a produQiion as is uſually ſuppoſed ; for be 
endeavours to ſhew, that as at firſt, it had no di- 
urnal rotation; ſo what Mo/es calls days wer 
in reality years. The reader, who defires far 
ther ſatisfaQtion, may conſult the ſecond edition 
of Mr. Whiflon's New Theory of the Earth. 
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1 the year 1720. M. Caſini, by the com- 
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"288 degrees and a half on the earth's ſurface, | fixteen. See Newton Princip. Edit. 2. P- | 
reby he found, ſuppoſing the earth to be a | 378,387. Memoir. de Þ Acad. Rey. Ed. Amſt. A. 
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% it, though by the common computation, no leſs than 22,600 Italian miles 


& circumference, is but a point compared to the firmament; as we learn from 


e parallax of the fix'd ſtars. And according to Prolemy, the ſun is not only 
I 2 bigger than the earth, tho? the diſtance between them be 1165 of 
e carth's ſemidiameters; that is, by Gaſſendus's computation, ſo many times 
3 75 miles; but alſo that the ſmalleſt fix*d ſtars are conjectured to be 18, 
d the largeſt 108 times bigger than the earth. The Copernicans carry their 
mputations higher, for Philippus Lanſbergius ſuppoſes the earth's: orbit, 


; 7 


e ſemidiameter whereof is computed 1500 times bigger than the earth's, 


ve but a point in regard of the fix d ſtars, which he takes to be remov- 
from the earth 42, ooo, ooo of its ſemidiameters, or 173, 434, ooo, ooo 


Wiles; a ſurprizing diſtance * ! And tho' we allow for inaccuracies, ar 

Me differences of obſervations, whence ſuch computations are made; yet 
© the fix*d ſtars are perhaps placed ſuch different diſtances from the earth, 
that tho? they appear different, yet they may all be equal in magnitude, the 


Arth can be but a point in reſpect to the heavens. | 
The next attribute of God, his wiſdom, ſhines ſo ſtrongly in his creatures, His wi/avm, 


at an intelligent ſpectator, conſidering them in any determin'd view, cannot 
all to diſcover it. So endleſs a multitude and variety of birds, beaſts, fiſhes, 
eptils, herbs, ſhrubs, trees, ſtones, metals, minerals, ſtars, Sc. each whereof is 

fectly enabled to anſwer the ends of its creation, beſpeak a wiſdom infi- 
. and extort the exclamation of the Pſalmiſt. How manifold are thy 
orks, O Lord; in wiſdom haſt thou made them all.” And how highly 

Heer ſome naturaliſts may value themſelves, yet the utmoſt they can do, is 
Yynderſtand and applaud, without rivalling, the works of the Almighty. 
gr as a novice, when a curious watch is taken to pieces before him, may 
eern the excellence of the contrivance, without being able to make ſo ar- 


ial a machine; ſo the anatomiſt, by frequent diſſections, learns the ad- 


able ſtructure and uſe of the parts of a human body, tho? he cou'd not 


ere deviſe how all the animal functions might ſo well be perform'd. 

Thus, late experiments having ſhewn the uſe of the blood's circulation, and 
the valves in the heart and veins, (which the famous Dr. Harvey told me, 
e him the firſt hint of his grand diſcovery) we at length acknowledge the 
Nom of the contrivance, after it had eſcaped the ſearch of many pre- 
ing ages. | | | 

French feet. The ion of the Eng- 
lib foot to the 4 y as — 


m Ind of the King of France, exactly meaſured ſe- 


Pre, one degree to contain 343,752 French|1701. The diſtance of the earth from the ſun 
= ; which agrees as exactly as cou'd well be|is now computed at 81, ooo, coo miles; and 
pected with the former menſuration made by |the modern aſtronomers allow the ſun to be in 

Picart, whereby there are allow'd 342,360 | magnitude oo, ooo, and in quantity of matter 

WF to a degree; and with that of Mr. Nor-|230,000 times bigger than the earth. The 

. which aſſigns 367,196 Englifs feet | fixed ſtars are each ſuppoſed the ſun of a ſyſtem 

ie ſame. Hence the circumference is | like this of ours; and ſu poſing their paral- 

750.7 20 French feet; and ſuppoſing the earth [lax 45”, to be diſtant — the ſun, about 
e, iss diameter 39,391,077 feet. But the 700, ooo, ooo, ooo miles. See Hwygen. Coſmoth. 

being higher at the equator than at the p. 14. 135. Nenvton, Princip. p. 482. and Phi- 


7 s, Sir Jſaac Newton makes its greateſt ſe- | Lſoph. Tranſact. No. 209. p. 101, 
meter 19,767,630, and its leaſt 19,609, $20 | 
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And tho? God's greater works declare his great power and wiſdom, yet the 
latter is no leſs manifeſt even in the ſmalleſt creatures. For, as the skilful 
Protagoras, by the extreme neatneſs and almoſt undiſcernible fineneſs of a 
ſtroke, diſcover' d it to come from the hand of Apelles ; ſo God in theſe mi- 
nute creatures often draws traces of omniſcience too delicate to be aſcribed 
to any other cauſe. Elephants to me appear leſs admirable than moles, whoſe 
eyes are manifeſtly deſign'd to ſee only the light, not other objects, by its 
means; and whoſe feet are adapted to dig themſelves a way under ground. 
And however meanly the vulgar may think of ſome minute creatures, my 
curioſity, I own, determines me to the ſmaller kind. A gentleman, return'd 
from Jamaica, told me he had ſeen in that iſland a great number of trees, 
which bear the ſilk-cotton, and found many of them to ſurpaſs, in bulk and 
height, the larger ſort of our Engliſh oaks; and that on a mountain, which 
many, out of curioſity, went to viſit, he ſaw a ſtupendous filk-cotton tree, 
that was twenty one yards circumference in the body. The ſame perſon af. 
ſured me he ſaw a cannow made of the hollow trunk of one of theſe trees, 
which, after all that had been taken off to give it the ſhape of a veſſel fit for 
ſervice, was thirty feet about, and of a proportionable length. But the hum- 
ble ſenſitive plant and abject load-ſtone, delight me more than lofty. oaks or 

monſtrous rocks. An ant-hill has given me more pleaſure than the Alps; which 
leſſens my admiration, that the ant was an object of Solomon's contemplation, 
The filk-worm raiſes my wonder more than thoſe outlandiſh monſters, which 
multitudes flock and pay to ſee. Tis true, ſeas and mountains, with other 
immenſe productions of nature, proclaim God's power; but the curious con. 
trivance of ſome animals, ſo ſmall, that they ſeem all workmanſhip, demon. 
ſtrates his wiſdom no leſs than thoſe ; ſo that not only his greatneſs, bu 
<« alſo his underſtanding is unſearchable.” Add to this, the inconceivabl: 
variety there is of animals, in whoſe contrivance the great Former of all thing 
has diſplay*d an almoſt equal ſkill. Such reports are given us of the imment: 
bulk of elephants, that they ſeem incredible. Gaſſendus tells us of one in th: 
year 1631 that weigh'd near 5000 Roman pounds, of twelve ounces each; 
which appears probable from the bigneſs of ſome elephants teeth; one 0 
which, according to Lin/choten, will weigh 200 pounds, tho* each pound con. 
fiſt of twenty four ounces. On the other hand, not to mention that animal, 
bred in wax, ſuppoſed by Ariſtotle the leaſt in nature; compare a cheek 
mite of near a grain in weight, tho* ſeveral together will ſcarce equal that 
to the ſmall elephant abovemention'd, and you'll find him exceed the mit: 
near 28,800,000 times. Notwithſtanding this, the limbs, and even the hair 


growing on the legs of this minute creature, have thro? a microſcope ay i: 


pear'd diſtinctly to my ſelf and others. Conſider now, what delicate ſkill! 


requires to contract into ſo ſmall a compaſs the numerous parts of this littt 1 


creature; to aſſign the proper number of them to its eyes and other organs 0 
ſenſe; to its head, ſtomach, and inteſtines, &c. and how exceeding ſub 


tile that nervous fluid muſt be which moves ſuch little limbs. But farth* i 
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arly delineated, whillt it _ ſo cloſe between the white and the yolk, 
eere 'tis generated, that they both appear'd entire, and included in their 
ective membranes. *Tis ſurprizing what vaſtly diſproportionate maſſes 
matter God has form'd into living creatures. To paſs by other accounts 
= whales, Jo. Faber Lyncens ſaw, in the year 1624, a dead one, thrown up 
ar Santa Severa, about thirty miles from Rome, that meaſured ninety one 
ums in length, and fifty in thickneſs ; with a mouth capable of admitting a 
an on horſeback, and a tongue the length of twenty 3 He adds, that 
rr years before this, there was another thrown on the ifland Corfica, near the 
Waſt of Italy, an hundred feet long, big with a cub of thirty feet, thatweigh'd 
Woo pounds. But to ſhew the diſproportion between this kind of fiſh and 
Wnmon elephants, ** the ſolid fat, alone, of the whale weigh'd, ſays our au- 
thor, 135,000 pounds,” that is, twenty ſeven times more than the whole 
phant mention'd by Gaſſendus. And as the creator has made fiſh of ſuch an 
Normous ſize, that the ocean ſeems only a ſuitable pond for them; he has alſo 
med others that live in fluids, ſo inconceivably ſmall, that many thouſands 

em will not amount to a grain in weight. For by the help of a good micro- 

pe, comparing one of thoſe creatures found in vinegar, with a cheeſe-mite, 

thought the fiſh almoſt as ſlender as one of the legs of the mite. Conſi- 

Wing, therefore, what a vaſt quantity of matter the creator can faſhion into 

bale, and in how little compaſs he can contrive all the parts that conſti- 

ea fiſh, we muſt fay with the P/almift, there is none like unto thee, - 
FO Lord, neither are there any works like unto thy works.” 


*Whereof every creature partakes, both in its firſt exiſtence, and preſervation of 
28 ſtate, till ſome higher end calls for its diſſolution. But this goodneſs is 
Piefly conſpicuous in animals, who, tho' ſome of em don't more acknowledge, 
Me yet more capable of enjoying his bounty, than inanimate beings. For, 
Sitting that God, in ſcripture, is ſtiled, “the preſerver both of man and 
aſt;“ and that he is ſaid © to give food to the young ravens,” what ex- 
Allent proviſions are made to continue the various and numberleſs ſpecies of 
Poing creatures? In a more particular manner does the goodneſs of God appear 
wards man, whom he has honoured with his image, and placed over moſt 
ther viſible creatures, which either by his ſuperior power or mae 5% are 
ender'd ſerviceable to him; even the vaſt celeſtial bodies, tho' immenſely diſ- 
Want from us, are, by mathematical ſkill, brought to ſerve our purpoſes; as to 
aeaſure time, and ſhew the longitudes of places. The ſtars afford us light; we 
Mreathe the air, and receive the benefits of fire both inthe kitchen and the labo- 
Fatory: the earth ſupports our buildings, the clouds water our land, the ſea and 
Ninds convey our ſhips to remoteſt regions, and return them fraught with all 
he choiceſt productions of art and nature; beaſts innumerable are deſtin'd 
feed, to cloath and carry us; flowers and jewels to delight and adorn us; 
Fruits to ſuſtain and refreſh us; ſtones and timber to lodge us, and ſimples 
s cure our difeafes ; in a word, the whole world is only our magazine; 
ud nature feems wholly employ'd to accommodate and delight us. For, 
1 perhaps, there's not a plant or animal, a metal or a mineral, of all that infi- 
k ite number we poſſeſs, how deſpicable ſoever it may ſeem, which might * 
9 | Y 
HH 


FT The third attribute of God manifeſted in the creation, is his goodneſs; His goodn/+. | 
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by a knowledge of its nature, become ſerviceable to man, The ſparkling 
diamond yields in virtue to the dull load- ſtone, that author of commerce to 
many regions of the world; the lion, the eagle, and the whale are, together, 
leſs Nfl than that mean inſect the ſilk- worm. And to regard the intrinſic 
value of things, and their medicinal virtues, doubtleſs, we trample upon 
many, that, did we know their uſes, might ſerve the nobleſt ends. For 
certainly, all the properties of concretes, and virtues of common ſimples are 
not hitherto known; ſince new diſcoveries are daily made herein. What a 
large collection of this kind does America afford us? Many excellent trees 
e and ſhrubs, ſays Piſo, beſides plants without number, are here uſually 
<« very different in their form, leaves and fruits from thoſe of the old world: 

e and the ſame holds good of birds, beaſts, fiſh and inſets.” And to give 
a ſignal inſtance of the latent powers in American ſimples; how very effec- 
tual has the Peruvian bark been Jately found both at"Rome and London againſt 
quartan agues ? For tho? this medicine be depreciated by ſome, as being rather 
palliative than curative ; yet according to Sir Kenel/m Digby, tis ſo thro? the 
patient's rather than the phyſician's fault; for he ſolemnly aſſured me, that 
of between twenty and thirty perſons, whom he cured of quartans by this re- 
medy, not two relapſed. Nor can it be queſtion'd that we have unknown 
plants of extraordinary efficacy at home. I my ſelf have often gather'd an 
unpromiſing plant, called rue-leaved whitlow-graſs, which ſlightly infuſed 


in beer, to my knowledge, lately, without pain, and in few days, cured a 


kinſman of Sir Kenelm Digby's of the king's-evil ; yet I don't find any botaniſt | 

recommend it for that diſtemper. But this bounty of God to man ſeems abated, 
tis ſaid, by permitting ſome poiſons. To this it may be replied, that many 
poiſonous bodies contain their own antidotes ; and according to Piſo, ti 
&* hard to ſay, which of the two moſt abound in Braſil. For as the principal 
% poiſons here, are the leaves, flowers, and fruits of the plants Tangera 
« and Fuquer, each has its own root for an antidote ; and the natives ſucceſs 


fully apply the fat and heads of vipers to venomous wounds, or an arti: "lh 


« ficial preparation of the whole bodies of the creatures that gave them“ 


Beſides, tis probable that human art might reduce all ſuch bodies into uſe- * | ® 


ful medicines : at leaſt, the advantages already gain'd by a proper manage. 
ment of antimony and quick-ſilver may encourage us to hope "A Opium 15 

by phyſicians rank*d among poiſons, yet it affords ſuch remedies as they 
would be ſorry to want. Oil of ſcorpions is not only an antidote for the 
ſting of that creature, but is alſo good in other caſes. To give only one in- 
ſtance more, the root Mandiboca, common throughout the Yeft-Indies, which 


tho? of it ſelf it be deadly poiſon, is one of the moſt uſeful things that coun- © 4 


try produces; for by an eaſy preparation, it affords not only many po- 


pulous nations their bread, which from its taſte, and colour I judge good; * 1 


and to ſome of them no ſmall part of their drink; but an antidote alſo. 7 
What farther manifeſts God's goodneſs to man is, that the creatures not only "I 


delight and accommodate, but alſo ſerve to inſtruct him; for nature every where "Wl 


Jays le ſſons before us; which if we diſregard, we loſe the great benefit deſign'd 


to our nobler part, the ſoul. ** We ſhou'd not, ſays St. Auſtin, uſe our eyes, ul 


© like brutes, to provide for the belly, not the mind; but as men, to behold 


* CC the . 


4 iny can give us but a faint veneration of his omniſcience. 
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ne heavens, and the work of nature, and thence diſcover their author.“ 
"IT aftly, the creatures not only demonſtrate the being and attributes of God, 
"M& likewiſe remind us of our duty; for God informs us hereof no leſs by 
works, than his word; thus the rain-bow, for inſtance, was deſigned to 


v his goodneſs to all nations, and prevent their expecting a ſecond de- 
e. as a truly great ſaying of Plato, The world is God's epiſtle 
o mankind;” for God accordingly, by Solomon, ſends the ſluggard to 
n induſtry of the ant; and Cbriſt commands his diſciples to learn pru- 
ce and inoffenſiveneſs from ſerpents and doves ; he bids them alſo conſi- 
che lillies in the field, in order to acquire a firm reliance upon God. 
Paul rebuking the Corinthians for their weak Faith as to the reſurrecti- 
& bids them reflect on the ſowing of corn; and the P/almi/# grows hum- 
oy contemplating the higheſt works of nature: When I conſider, 
ys he, the heavens, the work of thy fingers, the moon and ſtars 
hich thou haſt ordain'd, what is man that thou viſiteſt him?“ Hence 
pears, that God defi = for men to 


igned the world not only as a 
ee in, but alſo for a ſchool of virtue to bring them to eternal felicity. 


% 


1 


ip 
p put to natural inquiries would not tend to deprive God of the glory 
is due to him. And certainly, we can never praiſe and admire him 


rhoſe works which we think it pernicious or dangerous to conſider. 


« 
- 
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Aving ſhewn how greatly the ſtudy of nature promotes both the tem- geber a 
poral and ſpiritual welfare of mankind ; let us next conſider whether fe ey to na- 
tural ingqui- 
2 e "A 
deprive God of 
the glory due 


the works of God are not like pompous pageants, or the tricks of # bin. 


— 
= , 
: 


ers, where concealment is requiſite to wonder: our admiration always 
bere in proportion toour knowledge; becauſe the farther we contemplate, 
"tigmore ſigns we diſcover of the author's perfection: and even our utmoſt 
$ (- For, how- 
obvious his exiſtence appears, it requires a cloſe and philoſophical conſi- 
tion to ſhew he has diſplay'd in the creatures a power, wiſdom and good- 
"8s worthy of himſelf, What different ideas of his wiſdom riſe from the conſi- 
tion ofeggs to a naturaliſt, who has traced the cicatricula tothe formation 
e chick; and one who only knows their common uſe? As God therefore, 
aehts to be honoured in all our faculties, and conſequently in that of rea- 

as well as faith, there will appear an immenſe difference between that 

cral, confuſed, and indolent idea we uſually frame of his power and 
Nom, and thoſe diſtin, rational and affecting ones of his attributes, 

ch may be gained by an attentive inſpection of the creatures that were 
8 Efly made for this very purpoſe. The queen of Sheba had, in her own 
"Entry, conceived very highly of Solomon's wiſdom, yet ſhe undertook a 
ney to become an eye-witneſs of its effects; and finding them infinitely 
4 Wurpaſs what fame had related, confeſs'd it in a pathetic extacy. 
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Admirable is the ſaying of Hermes Triſmegiſtus to his ſon, There) 


tc no religion more juſt than to know the things that are, and to return 
c thanks for all things to him that made them. Be pious and religious, O 
« my child, for that is the beſt and higheſt philoſophy.” And, perhaps, 
our more numerous wants and appetites were deſign'd to ſpur us on to ſcry. 
tinize and ranſack nature, that ſo we might make larger diſcoveries of th: 
omniſcient author, than other creatures. 

To illuſtrate this point the farther, we may remember that philoſopher; 
have almoſt univerſally conſider*d the world as a temple: not only Plutarch, 
Cicero, and Seneca, but Phila the Few is expreſs to this purpoſe. As for 


Chriſtian philoſophers, it were endleſs to cite them upon this head; and even | 


the ſcripture itſelf uſes the ſame figure of ſpeech. Suppoſing then, th: 
world to be a temple, I would infer that man is the prieſt to officiate there. 
in; and conſequently bound, as being the head creature here, to retur 
thanks and praiſes to his maker, both for himſelf and the whole creation 
And ſurely *tis very unbecoming, that God's mercy alone, becaufe moſt be 
neficial to us, ſhou'd engroſs all our thoughts, whilſt his power and wil. 
dom, attributes equal to the former, becauſe all of them are infinite, re 


main neglected ; tho? theſe commanded the adoration both of man and an 


gels, before ſin occaſioned the exerciſe of the other. For my own part, 
dare not thus limit my devotion, tho* J wou'd not undervalue the mean 
act thereof that ſtands recommended either by ſcripture or reaſon : till 
muſt think that God is acceptably, and, perhaps, more nobly, ſerved b 
conceiving high, rational and manly notions, with a ſuitable adoration, « 
thoſe divine attributes for manifeſtation whereof this vaſt fabric was erect; 

From hence, methinks *tis plain, that to hinder the progreſs of natur. 
knowledge detracts from God's glory as well as obſtructs man's felicir 


nor experience can countenance ſuch an attempt. 

And firſt, did the author of nature know that the contemplation of |: 
works led to a difbelief of his being and attributes, he wou'd, ſurely, nes. 
have invited and preſſed mankind thereto ſo ſtrongly as we ſee he dow 
for beſides the ſollicitations already mention'd, the ſabbath ſeems original 
inſtituted to commemorate the creation, and give men a frequent opportul 
ty tocontemplate God in his works. And the primitive Chriſtians, according 
celebrated as well the creation on the ſaturday, as the redemption on the ſu 
day ; which practice, tho? the weſtern churches have long ſince dropp'd, 
I am infornv'd, ſtill retain'd in many of the eaſtern. Moreover, whoev: 
ſhall duly confider the bible, particularly the books of Job and the P/aln 


will find a greater harmony between philoſophy anddivinity, than ourop p 
nents imagine. St. Paul tells us, the inviſible things of God, from !!: 


* creation of the world are clearly ſeen-z being underſtood by the things ti 
* are made, even his eternal power and god-head.” Nay, ſo far is the & 
dy of nature from leading to atheiſm, that Fob expreſly ſays, ** Ask now! 
_ © beaftsand they willteachthee, andthe fowlsoftheair, and they will tell the 
or ſpeak to the earth, and it ſhall teach thee, and the fiſhes of the ſea ſhi 


5 declare unto thee. Who knoweth not that in all theſe things the hand 1 


1 
# 
* 


60 f 
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I will, however, go a ſtep farther, to ſhew that neither reaſon, ſcriptu: *þ 
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& the Lord hath wrought this?” And agreeably hereto moſt of the moral 
Wicers, and ſuch as labour to demonſtrate the truth of the chriſtian religion, 
Wdcrtake to prove the being of a God, from the conſideration of the uni- 
ps, rſe, and that he is the author thereof“. 1 
ry. But as philoſophy, you ſay, leads men to atheiſm, by enabling them to 
the Wount for the phenomena of nature from ſecond cauſes, it will be Hard to 
how, upon this ſuppoſition, it can do ſo; becauſe we are in no wiſe 
iers e to explain all appearances by any principles whatever. And truly, 
ch, r only the generation of animals remains a myſtery, but, even to explain 
for N adjuſt all the phenomena of that apparently homogeneous body, mer- 
ven y.: has hitherto proved ſo difficult, that, for ought I know, it may {till 
the tinue inſuperable to the induſtry of ages to come; for even chymical 
ere. ures have hitherto forced no confeſſions from this Proteus, but what raiſe 


tun Poſt as many difficulties as they ſolve. 

tion 
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rt, nades thoſe we have been ſpeaking of, there is another ſort of men, who,'The Epicu- 
ane! = boldly relying on the vulgar philoſophy, and their own ſufficiency, 2 
till! end to exclude a deity out of the world; tho* many points, magiſteri- , * 


d a taught, and confidently believed among them, are erroneous and contra- examined. 
n, e ory to the moſt obvious, as their doctrine is unable to explain the more 
ect“ ruſe, phenomena of nature. 
arul. At is obſervable, that by refuſing to aſcribe any thing to God, men im- 
lic e upon themſelves in thinking an inquiry purſu'd far enough when they 
ptur: ne to the general cauſe of an appearance, which, tho* more obvious, 1s 
better underſtood than the other. Thus, if you aſk a reaſon why of all 
of! ies gold alone ſhould fink in quick-filver ? they anſwer, Gold being of 
nen bodies the only one, that is ſpecifically heavier than quick- ſilver, tho? 
doc he are, yet this cannot, by the — of hydroſtatics, be ſupported therein. 
zin! t were a curious inquirer, not content with this plauſible anſwer, farther 
ortut demand the nature and cauſe of gravity, it wou'd, I fear, be hard to ſa- 
he ſu An 
p'd, k 4 | d, 
hoer This has been ſo very fully and fatisfafto- 2 Neauton himſelf is cautious how he an- 
Pſaln 1 — of late, . by means of that | ſwers it. At the cloſe of his Principia he tells 
ee lecture, founded by Mr. Boyle himſelf, to| us, he was not hitherto aſſigned the cauſe of 
r OPP' end the chriſtian religion; that the ſe& of gravity, which is a power, however, that pro- 


om eic, if ever there was a real one, is entire - ceeds from a cauſe reaching even · - 
= vanquiſhed and put to filence. Dr. Bent- the fun and plan- i Centres of 


gs ti firſt happil i --»99 Without loſing its vi 

| | t l * 2 . „Without loſing its virtue, 
12121 
now!! ns; and to the fame inſtitution'tis we owe he 0uane; nanical cauſe, but according 


; 4 to the quantity of ſoli 
111 + a. Clarke's b g rae” | -. © * Juaniity of ſolid matter in bodies ; 
5 er ibutes if Gut,” Mr. Ban 2 how r 
on 1 . &c. ohe o- may — „ or dupli- 
hand“ nis indeed ! : : e proportion of them. The gravity of bodies to- 
00 A Vol. 1 = * — guekion, and Sir * the ſun, he farther ſays, is — of their 


gravity 
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And, doubtleſs, tho' the immediate cauſes of many effects in nature are eaſi. 
ly aſſignable ; yet upon farther inquiring into the cauſes of thoſe cauſes, till 
we arrive at the primary ones, we, perhaps, ſhall find them to depend on 
ſuch primary affections of the ſmall particles of matter, or ſuch a joint con- 
ſpiracy of the ſeveral parts of the univerſe, as it would be impoſſible to ac. 
count for, without recourſe to an intelligent agent. For the followers of 
Ariſtotle delude both themſelves and others, in pretending to aſſign reaſons 
for abundance of effects. And not to inſtance in ſuch abſtruſities as they 
refer to ſympathy, antipathy, and occult cauſes; let us take ſome obvious 
phenomena, as that of ſuction, or the Menſes ; the former they aſcribe to 
nature's abhorrence of a vacuum, and the latter to her providence, leſt af- 
ter puberty the body ſhou'd be overloaded, and fit nutriment be wanting to 
the fcetus, in geſtation : ſolutions no way ſatisfactory to a philoſophical in- 
quirer ; for both of them ſuppoſe, either the world to be endowed 
with a kind of ſoul, or that there are intelligent principles in inanimate bo. 
dies. Beſides theſe, there are numberleſs other queſtions, relating to the 
parts of human bodies, the cauſes and cures of diſeaſes, &c. which they 
often anſwer by ſaying, ** Nature does ſo and ſo, becauſe *tis fit ſhe ſnou'd; 
without ever explaining what they mean by nature, or how inanimate bodies 
can act for certain ends: they ought, therefore, till their own hypotheſis 
is more intelligible, either to ceaſe aſcribing to irrational creatures ſuch aCti- 
ons as manifeſtly proceed from reaſon and choice ; or elſe to allow, with us, 
that ſuch creatures perform them by the direction of a wiſe author of things, 

And tho? I muſt own that ſome actions, which, perhaps, are peculiar to 
man, ſeem inexplicable by mechanical principles; yet, with regard to o- 
ther effects of nature, we may ſuppoſe, that when God determined to make 
this world, he divided the matter he had provided into numberleſs particle 
of various figures; which duly ranged, connected, and thrown into pro- 
per motions, regularly exhibit, by the continuance hereof, all the diſtant 
phenomena of the univerſe, as well as if each creature employ'd, acted 
with knowledge and deſign, or an intelligent Being diffuſed thro? the whole, 
Pres over, and directed all the parts, according to the laws original. 

y eſtabliſhed. Thus a curious compound engine regularly performs its of 
fice, whilſt all the component parts thereof, as if animated by a common 
principle, conſpire to accompliſh the maker's end. | | 

Tis ina ſenſe agreeable hereto, that I always uſe the common phraſes i 
philoſophy : as for inſtance, when I ſay any heavy body tends to the earth" 
centre, I don't mean that mathematical point has the power to attract it, but tha 


ravity towards all its particles, and in going | lowable in experimental philoſophy, whereit 
— the ſun decreaſes exactly in a duplicate pro- 1 tions are deduced from phenomena, and 
:-n of the diſtance to the orbit of Saturn, and | ma 


e general by induction. Thus the impeneu 2 


even the fartheſt aphel ia the comets, if thoſe a- 
phelia areat reſt ; but the reaſon of theſe proper- 
ties of gravity I cou'd never hitherto, ſays Sir 
Tſaac,deduce from phenomena, and am unwilling 
to frame hypotheſes about them ; for whatever 15 


not deduced from phenomena, ought to be cal'd 


an hypotheſis, and no ſort of hypotheſes are al- 


bility, the mobility, the moment of bodies, tit 
laws of motion and gravity were diſcovered, Ai 
it is enough that gravity has a real exiſtence, 
acts according to ſuch laws as we have deliver 
and that it ſuffices to produce all the motion 
of the celeſtial bodies, and of our ſea. 

| Newton. Princip. Ed.2. p. 483, 484. 


eithe! 


7 


* tion, becauſe the ſtructure of the 


Yet do I not reject ſuch current 


5 Mr. Beyle here, and in ſeveral other parts of 
orks, ſeems to have entertain'd an opinion 
WD the cauſe of gravity, and of many abſtruſe 


omena of nature, like what Sir Iſaac New- 
Wints in the concluſion of his Principia, and 


0 
the fully inſiſts upon in the queries annexed 
Wis optics, of a very ſubtile matter that per- 
17 Es all groſs bodies, and lies conceal'd in them, 
Ty ee force and actions whereof the particles 
lies aies attract one another at very ſmall di- 
en s, and cohere when they come to be conti- 
whereby electrical bodies act at greater 
Ti. ces, as well by repelling as attracting ſuch 
us, aces as are near them; whereby light is e- 
95 u, reflected, refracted, inflected, and gives 
S. io bodies; and, laſtiy, whereby ſenſation is 
2 Need and the voluntary actions of animals per- 
) 0- d. But tho” ſeveral experiments and obſer- 


Ake Ns of Mr. Boyle ſeem to infer, or require ſuch 
d it ſo u- 


oles ent; yet, I find not that he imagin 
al, and to have all the properties which are 
ro. ir Iſaac Neæruton aſcribed to it. From what par. 
tant ar experiments its ſeveral 2 roper- 
ted t 1 are deducible, is, perhaps, not eaſy for any 
leſs verſed in the phenomena of nature and 
Ole, ban that great philoſopher to ſay : but who- 
nal. wer enquires into the cauſe of the firm coheſion 
of. ie hard component particles of bodies, which 
bn only laid together, and touch but in a few 
n cs, will, as Sir aac Newton obſerves, find 
eceſſity of ſomething to attract or preſs them 
S in ards one another.. The ſame thing he alſo 
this rs from the coheſion of two poliſhed mar- 
| in vacuo, from the ſtanding of quickſilver 
that i che barometer, at the height of 50, 60, or 
inches, whenever it is well purged of air, 
ercit ad poured in, ſo that its parts are every way 
, and- tiguous to one another, and tothe glas; for 
ein atmoſphere, by its weight, preſſes the quick- 
, the er into the glaſs to the height of 29 or 30 
| And bes, and ſome other agent raiſes it higher, | 
al making its parts ſtick to the glaſs, and to 
vers, another; for by any diſcontinuation of parts 
oon de by bubbles, or by <a + the glaſs, the 
80 zole mercury falls down to the height of 29 
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Sher the magnentical effluvia of the earth, the preſſure of ſome ſubtile mat- 

or whatever elſe be the cauſe of gravity, ſo far determines the heavy 

ly downwards, that if all obſtacles be removed, it will directly fall to 
earth's ſurface. In the ſame manner the hand of a clock might be ſaid 

affect a circular motion, tho* the metal *tis made of be indifferent to all 


machine ſo determines it; and tho? 


motion be ſtop'd, yet the hand may ſtill be ſaid to have a tendency to 
ſame motion, becauſe, upon removing the obſtacle, *twill proceed there- 


expreſſions as theſe ; nature affects 


. 


glaſs or marble plates, and in ſmall glaſs tubes, 
either empty, orfilled with fifted aſhes, which 
happens as well i» vacuo, as in open air, are 
alſo, inſtances to this purpoſe. But farther, ſays 


Sir Iſaac Newton, if in two large tall cylindri- 


cal veſſels inverted, two little thermometers be 
ſuſpended, ſo as not to touch the veſſels, and 
theſe veſſels be removed from a cold place into 
a warm one, the thermometer in wacuo will 
grow warm as much, and almoſt as ſoon as the 
other thermometer which is not in vacuo; and 
when the veſſels are carried back into the cold 
place, the thermometer in vacus will grow 
cold almoſt as ſoon as the other: is not there- 
fore, continues that great author, the heat of 
the warm room convey'd thro' the vacuum by 
the vibrations of a much ſubtiler medium than 
air, which, after the air was withdrawn re- 
___ — = vacuum ? — of — medium 
or æther us queries with r to gravity: 
Is it not much _ within then bodies of 
the ſun, ſtars, planets and comets, than in the 
empty celeſtial ſpaces between them? And in 
you from them to great diſtances doth it not 
e 


grow denſer and denſer perpetually, and thereby 
cauſe the gravity of cheſs bodies to one another, 


and of their parts toward the bodies; every bo- 


dy endeavouring to go from the denſer parts of 
the mediam towards the rarer? For if this me- 
dium be rarer within the ſun's body than at his 
ſurface, and rarer there than at an hundredth part 
of an inch from his body, and rarer there than 
at the fiftieth part of an inch from his body, 
and rarer there than at the orb of Saturn; I ſee 
no reaſon why the encreaſe of denſity ſhou'd ſtop 
any where. And tho? this increaſe of denſity 
may, at great diſtances, be exceeding flow, yet 
if the elaſtic force of this medium be exceeding 
great, it may ſuffice to impel bodies from the 
denſer parts of the medium towards the rarer 
with all that power which we call gravity. And 
that the elaſtic force of this medium is exceed- 
ing great, may be gather'd from the ſwiftneſs 
of its vibrations, &c. See Newton. Optic. Eng- 


20 inches. The aſcent of liquors Bit 


liſh Edition. A. 1718. p. 323, 325, 326, 304» 
378, & albipeſin. 
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the beſt, nature does nothing in vain, Sc.“ for, as according to my own 
notion, the actions of irrational creatures are directed by a moſt wiſe agent; 
I am not ſurprized that their actions reſemble ours, or even ſometimes ex- 
ceed them. And, in fact, ſilk-worms and ſpiders perform, untaught, what 
we cannot; birds build their neſts more dextrouſly than a man could; and 
many. other animals perform ſuch things, that *tis no wonder ſome have 
aſcribed reaſon to them ; tho? this ſeems raſhly done, conſidering much may 


be ſaid for the immortality of rational ſouls; that the actions of brutes are 


chiefly limited to the preſervation of their ſpecies; and that they betray a 
want of thought in. every thing beſides. And, therefore, as when I ſee a 
curious clock, and find every part nicely adapted to its reſpective end, and 
all harmoniouſly join'd to anſwer the views of the artificer, *tis the contri. 
vance of the workman, not of his materials, that I admire ; ſo when I con- 
template the ſeveral creatures of this vaſt engine, the world, I can never 
ſuppoſe that the inanimate parts thereof act with reaſon and deſign, but a- 
dore the wiſdom of the architect, who could produce ſuch regular effects from 
the joint concurrence of ſo many different cauſes. 

It may here be objected, that tho? the ſchool philoſophy fails, yet the Epi. 
curean accounts for the production ofthe world, without having recourſe toa 
deity 3 but a conſideration of the doctrine of Epicurus, and his paraphraſt Ly. 
cretius, tho? ſubtile philoſophers, has confirm'd me in the contrary opinion, 

Epicurus himſelf, in his epiſtle to Herodotus, found in Diogenes Laertius, 
gives this ſhort ſyſtem of his doctrine ; ** As to meteors, it ought not to be 
« imagin*d that motion, rotation, eclipſes, riſing and ſetting of the he. 
e venly bodies, or any thing of this ſort happens from the direction 
of a ſuperintendent, who enjoys happineſs and immortality : we are, 
“therefore, to believe that at the creation of the world there happen'd uct 
e a convolution of twining atoms as render*d theſe revolutions neceffary, 
There is an infinite number of worlds, only ſome whereof are alike to 
this; for as atoms, from the infinity of ſpace, muſt be infinite; they 
* will meet in various places, and ſo variouſly conſtitute infinite worlds fu 
e remote from this:“ which obſcure account of the world's origin Lucre- 
tius finely illuſtrates, and afterwards applies it to ſome particulars, thereof 
But his hypotheſis requires many poſtulata too abſurd or uncertain to 
be granted; for inſtance, ** That matter is eternal; that it was actually di- 
vided into atoms from eternity, (whereas it might as well be one coherent 
« maſs; for actual diviſion is in no wiſe eſſential thereto ;) that the num: 
<< ber of theſe atoms is truly infinite; that they have an infinite vacuum 
to move in; that their figures are almoſt infinitely various, (tho? he ſhew: 
* not how this came to be conical, or that ſpherical ;) and that theſe atom: 
were ſelf- mov'd from eternity,“ tho? motion be no more an eſſential proper- 
ty of matter than reſt; being perfectly indifferent to either *. Nor has it 
i 

* Motion and reſt are in the modern philo- perhaps the diſpute is at an end. For all tht 
ſophy ſuppoſed to be ſtates of bodies; yet ſome ies we are acquainted with, ſeem to be in- 
have endeavoured to prove the former eſſential | perpetual motion. No one will ſay that tbe 


to matter. And, indeed, if a thing may be ſaid | parts of animals, vegetables, or minerals are# 
to be eſſential where it is a conſtant attendant; [abſolute reſt among themſelves, who — 


mY 
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therto been ſhewn how matter can move itſelf, Almoſt all the bodies 
re below are moved by ſomething external to them ; even in animals 
not the will that produces ſpontaneous motion: this only determines and 
rects the nervous fluids of the muſcles, as appears by the fatigue and loſs 
ſtrength conſequent upon violent exerciſe. And therefore Anaxagoras, 
'ne believ'd, as Ariſtotle did after him, the eterninty of matter, allow'd 
mind was neceſſary to be put into motion. But in the Epicurean ſcheme, 


* 


t barely motion, but allo its determination is ſuppoſed; for the atoms 


ſt move downwards, and that too not in parallel, but converging lines; 


chat beſides motion, here is gravity in atoms without a centre for them 


tend to, and a particular direction and continuance of motion therein, 
Without any cauſe being aſſign'd for either; which are aſſumptions ſo bold 
Wl precarious, that ſome of the author's admirers are aſhamed of them. 
is doctrine farther ſuppoſes, “that allowing a downward motion to a 
ſufficient number of atoms; a fortuitous concourſe in their fall, will, alone, 
produce the world, with all its creatures ;” that is to ſay, chance may re- 
Ace a chaos to order, ora multitude of letters, caſually thrown together, give 
he hiſtory of the creation as it ſtands in the book of Genęſis. 


Aris true indeed, odd images, reſembling pictures, ſeem accidentally pro- 


hich itſelf is in perpetual motion, as well as | 


aged in ſtones and other inanimate bodies; but theſe phenomena are 
Ny to be ſolved from other principles: tho' were theſe allow'd to be real 
ductions of chance, how different are they from what we behold in the 
cture of animals? To inſtance, in a human body, which tho? compoſed 
numberleſs parts, none are ſuperfluous, or can be otherwiſe made or 
Need without manifeſt detriment ; nay, ſome of them, as the eye, valves 
the veins, Sc. are ſo dextrouſly adapted to their reſpective uſes, and en- 
ely unfit for any other, that a more than ordinary underſtanding is re- 
Wired to diſcover the depth of their contrivance. On the other hand, that 
gcount which Lucretius gives of the firſt formation of man, from poeti- 
© wombs, adhering to the ground, which La#antius, at large, expoſes, is ſo 
ſuitable to ſome other parts of his work, that I am tempted to ſuſpect he 
Mote it in one of thoſe phrenzy- fits his Lucillia's philtre occaſion'd him. 

Let it be farther obſerved, that with all their aſſurance, the utmoſt 
Peſe naturaliſts can do, only ſhews the phenomena of nature may poſſibly 


GS | 


=. produced after their manner; but as the ſame effects often proceed from 


fferent cauſes, it may, ſometimes, be impoſſible to diſcover by what par- 
Wcular means nature obtains her ends. And even Epicurus, himſelf, never 


Wrerended to aſſign the preciſe cauſe of the phenomena he endeavoured to 


plain. So that allowing we did, in general, know the phenomena of na- 


Pre proceeded from the bulk, figure, motion, &c. of atoms, we may ſtill 


to ſeek for the particular cauſes of any ſingle effect: thus a man might 


growth, increaſe, decreaſe, corruptions and | the other planets, and the comets, moves round 


. 


3 Panges of them. Mr. Boyle has made it high- 


WF probable that the parts of the moſt ſolid bo- 
es, ſuch as glaſs, gems, c. are in motion. 
Ind it is now generally confeſs'd that the earth, 


the ſun; ſo that in ſhort nothing appears to be at 
reſt in our ſyſtem but the centre of it; and this, 
Mbly, is conſtantly going forwards in a ſtrait 
ine. See Newton. Princip. Ed. 2. p. 17, 18. 
373» 374. 


ſay, 
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a ſpiritual ſuperintendent wou'd likewiſe follow. Secondly, a 
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ſay, in general, the fam'd clock at Strasburgb, mov'd by means of wheel, 
ſprings and weights; tho* he knew nothing of their reſpective magnitude, 
figures, motions andproportions, or the particular contrivances of the whole, 

But the more eminent Epicureans argue thus, if the phenomena of nature 


be not ſolved by our hypotheſis, they are inexplicable 3” but this argy, 


ment is not ſo concluſive as they ſeem to imagine. And tho? it be as bold 
to aſſert, as hard to prove, that no other philoſophy can do more than theirs, 
yet, if we allow their concluſion, where's the abſurdity ? Who has demon. 
ſtrated that men are able to find out and explain all the operations of nature? 
The moſt learned of our adverſaries own themſelves unequal to the taſk. 

It adds no ſtrength to their argument, that their way of ſolving appear. 
ances is eaſy and intelligible for the queſtion is, howthings really are produ 
ced, not what manner of production is moſt level to our reaſon. And if the 
world, as they ſay, were caſually made, ſure, chance never conſidered o 
the moſt intelligible way: but if God be its author, and framed it accor. 
ding to his immenſe wiſdom, how ſhall human underſtanding comprehend 
the contrivance? And hence we may infer that current argument, I can. 
s not conceive it,” to be of no force in philoſophy. ?Tis true, we ſhoul! 
be cautious of admitting unintelligible things for truths; but there is < 
great a difference in the thinking faculty of men, to ſay nothing of partial: 
ty, indolence, want of application, and wilful dulneſs, that what is unin. | 
telligible to one, ought never, for that reaſon, to be rejected by another, 
Thus ſome Epicureans, who would reſolve all things by mechanical prin. 
ciples, tells us they can form no notion of an incorporeal ſubſtance, or ſpi 
rit; nor ſuppoſing the ſoul were ſuch, how it cou'd act upon the body; 
yet others ſolemnly profeſs they have a clear and diſtin& idea of ſpirit 
which they believe the human ſoul to be; and deny they can comprehent 
how any thing ſhou'd think that is material. 

Thus much for thoſe who preſume to account for all things without ſup 
poſing a God: others, more modeſt, who yet incline to this opinion, migh 
propoſe the following objection. Tho? we cannot aſſign a real cauſe of ever 
effect in nature, we take away the neceſſity of a deity, by ſhewing, in ge. 
e neral, that the phenomena of the univerſe are mechanically producible.” 

To this I anſwer; firſt, it does not appear that all the phenomena of nz 
ture can be ſolved by mechanical principles, as particularly the facultie 
and actions of men; and if a ſpiritual ſubſtance be here allow'd, not only 
a fundamental doctrine of the Epicureans, ** That there is nothing in th: 
*© univerſe beſides body and vacuum,” is given up, and the poſſibility d 

loving them 
explicable hereby, *tis no conſequence that there was originally no need o 
an intelligent Being to range and diſpoſe a chaos, or infinite number of a 
toms into a regular world ; and to eſtabliſh thoſe principles whereon the pro- 
duction of numberleſs creatures depends: for matter, however figured and 
moved, ſeems of itſelf as incapable of doing this, as a quill, when cut into 
a pen, is unable, of itſelf, to write. Beſides, were an Epicurean to be told, 
that a man, after having been many years dead, came to life again, he 
would, I preſume, reject the relation as of a thing impoſſible. And why, - | 

| becau 
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aufe fo ſtrange an effect cannot be aſcribed to chance? For he knows 
power great enough to collect the ſcattered atoms, whereof, according 
him, that body was wholly compoſed, and fo diſpoſe and move them, 
gain to conſtitute the ſame. This example, indeed, extends not to all 
W circumſtances of the caſe ; but I infer from it, that a conſidering man 
happen confidently to reject what is not abſolutely impoſſible ; and 
Wt ſuch things may poſſibly be effected by matter and motion, as 
W wiſe man will think produced without the direction of an intelligent 
Wnt. Laſtly, Lucretius affirms, . That the atoms made no agreement to ſet- 
e. into a world,” and the very notion of atoms implies them inanimate ; ſo 
did we grantall the productions in nature to reſult therefrom, the difficulty. 
ed ſtill recur, what thus ordered and directed them? It muſt, ſurely, be as 
rd to think that innumerable ſenſeleſs atoms, as that a few more bulky parts 
Matter, ſhould jumble themſelves into ſo curious a fabric as that of the u- 
verſe, or a human body; and conſequently, *tis incredible they cou'd, with- 
the guidance and direction of a governing principle, conſtitute either. 


100 
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es between the parts of the univerſe, which eſcape a ſuperficial view. 
that if, as *tis ſuppoſed, Ariſtotle wrote his diſcourſe concerning the world, 
towards the end * is life; *tis remarkable how he, who uſed to be ſcep- 
3! enough, riſes, by contemplating the univerſe, to lofty encomiums of 
ivine architect. But more particularly, he who is ignorant of anatomy, 
ea never receive thoſe ene wee of wiſdom, from the circulation of 
blood, the motions of the chyle, and other contrivances in a human 
v. which croud upon an expert anatomiſt. There are fine mechanical 
trivances in the hand, the foetus in the womb, in the muſcle, called 
87 /up1lis, that ſerves to move the thigh, and in many other parts of the 


Huld, from contemplating the human ſtructure, take occaſion to compoſe 
Yns to the creator. And methinks, tis impoſſible any man ſhould be- 
8d a ſkilful diſſection of an eye, without acknowledging that a good ana- 
Viſt has ſtronger reaſons to admire the author of nature, than one who is 


der us from giving uſt praiſe to God for that excellent manſion wherein 
ſoul reſides ; ſince not only David celebrates him, becauſe, ſays he, I 
m fearfully and wonderfully made ;” but anatomical diſſections, as we 
now obſerved, raiſed even Galen's devotions. Yet perhaps, even ana- 
Iny itſelf has not diſcovered to us all the wond'rous contrivances in the 
man body; nor ever will, till a competent knowledge of the ſeveral ani- 
WF! fuids, of chymiſtry, mechanics and philoſophy, be added to a dextrous 


1 
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Sy. 'Tis not, therefore, ſurprizing that Galen, tho? no great religioniſt, 


cquainted with that art. Sure I am, it is nothing but our ignorance can 


manner 
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r to reſume our former ſubject. Be it true or falſe that ſome things That a phils- 
nin nature tempt a philoſophical more than a vulgar mind, to doubt the e = ” 
Hence of a deity; without diſpute, there are others that perſuade the former — of 
ages certainty, more than they do the latter. For many properties of bo- che exiftency 


gare known to theſe, many ſecret relations, and harmonious correſpon- / Cod. more 
than a vulgar 
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manner of diſſection. Without ſome acquaintance with proportions, *twill 
be hard to judge of the ſymmetry of the parts; as without ſkill in optics, 
*twould be impoſſible to ſee the wiſdom diſplay'd in the ſtructure of the hu. 
man eye, compared with thoſe of other animals. ie 

Farther, *tis manifeſt, from univerſal experience, that the ſtudy of nature 


leads to the belief, rather than the denial of a _ Being. The ancient . 
philoſophers, who had no revelation, generally acknowledg'd one; as appear ĩ ³ 

from numerous teſtimonies : and if ever any real atheiſt appear'd, their num- Mr 
ber has been inconſiderable, and their patrons always eſteem'd as monſters. or 
As for the nations that, at this day, are ſaid to worſhip God; they conſit Mc 
not of naturaliſts, but irrational barbarians, who cannot be ſaid todeny, buto or 


be ignorant of him; and that too, becauſe they know ſo little of his works 

But if there be any ſuch people as theſe, tis a ſtrong recommendation of phi. 

loſophy; and ſhews that without the aſſiſtance of ſuppoſed innate ideas, re: 

ſon, alone, exerciſed upon the objects around us, will diſcover a deity. And 

indeed, as the ſtars in their courſes were ſaid to fight againſt Siſera; 1o ng 

only they, but the reſt of the creatures, in their courſes fight againſt atheiſts 

Phikfophy in- Again, philoſophy not content to prove the exiſtence of a God, inſtru6; 
Ae „ us alſo to admire and celebrate his perfections. The nobleſt worſhip hu 
brate God. been paid him by the greateſt part of the world, where his will was neve 
particularly reveal'd, the temple of the univerſe ſufficed to tranſport then 

with rational wonder at the attributes of its author. And this kind of devo. 

tion, commonly riſing, in proportion to the diſcoveries made in nature, th 

beſt philoſophers among the heathens always ſnew'd the moſt of it. N 

wonder then, that the Indian gymnoſophiſts, the Perſian Magi, the Eg). | 

tian ſacrificers, and the ancient Druids were prieſts as well as philoſopher Se 

And were it not too tedious to give inſtances wherein the creatures har: Yr: 

manifeſted to philoſophers the attributes of God ſtamped on them, I migi re 

have quoted many paſſages out of both ancient and modern writers, to thi is 

purpoſe. Moreover, were our adverſaries poſition as true as we have ſhew 1 


it falſe ; why muſt a philoſopher, tho? ever ſo knowing, needs be an atheil' Mf 
Philoſophy is only one way of coming to the knowledge of a God: rel ; 

gion has other arguments to enforce ſuch a belief. The devils muſt be vd Mt 
vers d in philoſophy to inſtruct magicians and their other dependents, W- is : 


wou'd gladly, 32 doubt, bend all their knowledge to propagate atheiſm: Pick 
| yet St. Fames tells us, that they themſelves believe there is a God, ani 

Tre fulfilling © tremble at him.” It follows, that either philoſophy does not, neceſſarily 
f prephecies, lead to atheiſm, or that other than philoſophical arguments may convin: 
and 9743 the moſt obſtinate of the being of a God. But to leave ſpeculation, and con: anc 
#50 9% * to fact: the ſeaſonable accompliſhment of prophecies and the working of m- MM cr 
being of a God, Tacles, at once, demonſtrate the being, providence and other attributes c 
God. And as theſe are the ſtrongeſt arguments divines canuſe for the truth 
the chriſtian religion, I hope, they will allow the force of them. I ſay, thus 1 

if theſe arguments prove the truth of the chriſtian religion (and what a 8 
do it more effectually ?) they conſequently prove the exiſtence of Gde. di: 

* With this view it was, that Mr. Vdiſſon, in| ture. He endeavours to make it appear, tl: 
conformity to the founder's defign, attempted to] none of thoſe prophecies have a double meanin; 
ſhew the accompliſhment of the ſcripture pro- and that they reſpectively have, at their due tin, 
phecies, when choſe to preach Mr. Boyle's lec- | been fulfilled, Laſh E 
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ſo far is philoſophy from leading to atheiſm, 


q Laſtly, phil 
Ich arguments againſt it. 


ly philoſophers, and to 


0 eaſily ſurmount them. Eternity, ſelf- exiſtence, and other attributes 
e objected by the Eprcureans againſt the being of a God; whilſt they ſup- 
ce the origin of local motion, the infinity of ſpace, and the diviſibility of 
Matter, which are full as hard to conceive upon their ſcheme; ſo that inſtead 
one God, they confeſs, as we have ſeen, an infinite number of eternal, ſelf- 


KMicient, immortal, ſelf-moving atoms; and raiſe many more difficulties 


one accuſtomed to leave ſecond cauſes, and contemplate ſuch as have none. 
2 pon the whole; Iam afraid leſt the delightfulneſs of philoſophy ſhould too 
ich devote men to the creatures, rather than make them diſbelieve a cre- 
r; for the beautiful variety of objects here prove ſo charming, that we 
Hetimes grow negligent of other pleaſures, and even of our religious duties. 
o' God being infinitely better than every thing elſe, he alone can afford 
kind their utmoſt ſatisfaction, which thoſe deprive themſelves of, who 
ra wholly in the creatures. i | 
Put my zeal for philoſophy has hurried me too far, and given my diſcourſe 
ih of the preacher; yet I have Seneca and Pliny to bear me out herein: nor, 
aps, is it a fzult thus to have treated a ſubject I ſhould not have engaged in, 
I found any thing ſatisfactory wrote upon it by others. But as divines 
commonly too ignorant of nature's works to treat philoſophically of them; 
aturaliſts rarely preſume to handle them with a view to religion “. I 
ot, therefore, but acknowledge, that, if this diſcourſe any way anſwers 
Mends I propoſed by it, I ſhall ever eſteem it the beſt part of my works; 
l am perſuaded, that whoever could bring philoſophical devotion into 
reputation it deſerves, would honour God as much as by erecting build- 
Ids tor religious uſes. 
or is this kind of veneration, this 2-yaxn Aurpeiz, ſuppreſſed by chriſtiani- 
for God by affording us a revelation, cannot have given up his right to us 


tor. Galen could ſay, that © to manifeſt the perfections of God to others, 
a greater act of religion, than to burn whole hecatombs upon his altars;“ 
| ich Hermes Triſmegiſtus thus confirms, „The thanks and praiſes of men, 
Mere the nobleſt incenſe that can be offered up to God.” And God himſelf 
WÞlcaſed to tell us, “that he who ſacrificeth praiſe, honoureth him;“ and a- 
In, we learn that an acceptable part of religion is the © ſacrifice of praiſe, 


nd the calves of our lips ;” by offering up of which, we make a true uſe of 
creatures in referring them to the creator's glory; ſo that as all things 


re of him, and through him, they may alſo be to him.” 


Y 
roach when Mr., this occaſion Dr. Bentley, Dr. Clarke, Mr. 


d off, by many excellent writers among | preached the lecture of our excellent author. 


PART 
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that it furniſhes us Philoſophy | 
The atheiſts have long preſumed themſelves the/* IO * 
rplex others with philoſophical notions; yet a Goainf 


3 ilful naturaliſt will greatly reduce the number of their greateſt difficulties, cheiſn. 


National creatures, in which capacity we offer in the world euchariſts to its 


r 
r 
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PART II. 
Shewing the uſefulneſs of natural philoſophy 1. 


the art of medicine. 


1 


Philoſophy Aving ſeen the advantages accruing from natural philoſophy to th: 
2 5 805 mind of man; let us next conſider thoſe it brings to his body an 
practice. goods. And here, I muſt own, that this kind of uſefulneſs is what ſo high 
recommends philoſophy to me: *tis the increaſe of power, not amuſin; 
ſpeculations that I expect from it. Nor dare I aſſume the title of a nat 
raliſt, *till the productions of my garden, orchard, or fields, exceed tho 
of others unacquainted in this ſtudy, Wou'd we convinc@the world of th 
real uſefulneſs of natural philoſophy, we ſhould take a like method wit 
Wales; who, tis ſaid, being reproached for ſtudying the ſtars, as a thing, 
no ſignificance, made all the forehand contracts he cou'd for olives of th: 
enſuing growth; whereby he became immenſely rich: for the year, as he hu 
early foreſeen, proved very bad for oil, which he, therefore, ſold at his ow! 
price; and thereby ſhewed that philoſophers rather deſpiſe than covet wealt! 
Methinks it is a diſgrace to a philoſopher when he comes to conſider th 
art of huſbandry, not to be able, with all his knowledge, to improve the pr: 
cepts which only illiterate perſons have given about it. From the ſcho- 
philoſophy, indeed, nothing of this kind is to be expected; but from t 
true principles of ſcience, throughly known, and applied, *tis inconceivab 
how univerſal and advantageous a change might be made in the worl: 
What a turn has been given to affairs by' thoſe two ſlight diſcoveries, . 
needle's pointing to the north, and the reluctance between ſalt- petre an 
brimſtone? And what are all the trades in the world, but ſo many corollari 
or applications of a few theorems of natural philoſophy ? 
But the more diſtinctly to ſhew what improvements may be expected in tl | 
ſeveral arts by a due application of natural philoſophy thereto ; we will divis 
The uſefulneſ; them into thoſe that relieve our neceſſities, thoſe that accommodate, and thoſeti: 
of natural delight us. To begin with phyſic ; tho? I pretend not to be a doctor in thi 
. faculty, I ſhall follow the common diviſion of its branches; and briefly 0! 
pe _ ſerve how each of them is indebted to natural philoſophy, or farther imprort 
medicixe, Able by it. | | 

Did I not greatly reſpe& Hippocrates, J might ſay, that ſome of the bloc 
laws of Draco were leſs deſtructive than his ſingle aphoriſm, If a preg 

«© woman be let blood, ſhe will miſcarry.” For experience, at length, 25 — 
uſt I 
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a us of the ſafety of phlebotomy, even, contrary to his expreſs aſſertion, 
En the foetus is large. But if an error of omiſſion may prove ſo fatal 
Wphyſic, what are we to expect from thoſe of commiſſion, and raſh pro- 
ings? As the phyſician muſt neceſſarily take his principles from the 
raliſt; 'tis ſurprizing that men, eſteem'd wiſe by themſelves and others, 
d contemn the ſtudy of nature; becauſe we frequently ſee thoſe in poſ- 


as 


(0 on of the greateſt worldly happineſs, at once deprived of it all, thro? 
W ignorance or miſtake of the doctor. 
Pur own age hath ſhewn us what light comparative may give to human The advanta- 
tomy. *Twere a ſavage cruelty to diſſect, as did Heropbilus and Eriſiſtra- 3 a 
_ © human bodies alive; nor could many things, as the motion of the blood , ,, phyfic. 
chyle, be diſcover'd in a dead one; it muſt, therefore, be of uſe to 
icians, to ſee living irrational animals diſſected: and thus the lacteal 
Mphatic veſſels came firſt to be diſcover d. Many experiments, alſo, 
0 th here be made, which it were imprudent to venture upon in the bodies of 
and The ſpleen has been cut out of a dog without any damage ; and I 
igll aſſiſted in the experiment ſucceſsfully made upon a young ſetter, that 
uſing er'd in a fortnight after the operation. The empiric Fioravanti, indeed, 
nati he perform'd it upon a ſplenetic lady, who lived many years afterwards; 
thol Sho his relation were credited, the ſituation of the part forbids ſuch 
pf th Wventurous proceedure. To know, that, tho? frogs have lungs, and uſe 
| wit as other terreſtrial animals, they may, without ſuffocation, be detain'd 
ingo Hany hours, nay, ſome days under water, might help to determine the 
f the re of reſpiration. And, generally, the parts of brutes are ſo like the 
eh elWEſponding parts in men, that a good acquaintance with the former, will, 
s % ü hoſt caſes, render the trouble of obtaining the latter, unneceſſary. Galen, 
cal is allowed to have been no bad anatomiſt, rarely diſſected any other; 
x th in his time 'twas thought irreligious to put human bodies to ſuch uſes. 
ep no wonder, ſince to this day, the uſe of anatomy and ſkeletons is for- 
cho bi in Muſcovy; the firſt, as inhuman; the latter, as ſerving to witchcraft : 
nch Ave are told by Olearius, that one Quirin, a German chirurgeon there, be- 
val! ingound with a ſkeleton, was expell'd the kingdom, and hardly eſcaped 
yvorll life: and the ſkeleton after being dragg'd about the ſtreets, was burnt. 
s, th here are many other advantages of comparative anatomy, which may ſerve 
e ar HHenfirm any new diſcoveries, or illuſtrate the true uſe of the parts in men; 
Hari i carce any creature can be well underſtood of itſelf, much leſs the body of 
w, without comparing it with thoſe of different animals, to ſee where any 
in th rs omitted, wherein it differs in magnitude, figure, ſituation, connexion, 
divii 8 Thus, on the coaſt of Ireland, I obſerv'd a kind of fiſh, about the ſize 
fer Mackrel, whole hearts ſeem'd to be inverted ; their baſis lying towards the 
in thi Wl with the mucro pointing to the head, and adhering to the Aorta. The 
1y + Ws of vipers, and other creatures, their hearts and blood, which are always 
provi: Ally cold, may make us farther enquire, whether the chief uſe of reſpiration 
tool to the heart. 
blood he ſudden and continued collapſion of a dog's lungs, diſcoverable upon a 
egnl wound 1n his cheſt, may afford ſome diſcovery in the principal organ of 
has i ration, The hearts of vipers, and ſome ſmaller fiſhes, where the contraction 


furs: 
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© ence of the brain, ſuppos'd requiſite to ſenſe and motion. 
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and relaxation of the fibres may be diſtinctly obſerv*d, might * decide the 
controverſy about the cauſe and manner of the heart's motion. To ſatisfy my. 
ſelf in this matter, I have ſometimes cut the heart of a flounder tranſverſly, into 
two parts; and freeing each from the blood it contain'd, I obſerv'd, for a con. 
ſiderable time, that both of them, together continued their former contraction 
and relaxation. And once, thus cutting one into ſeveral pieces, I found, tomy ſur. 
prize, that they not only mov*d as before, but that even the whole thus ſepara. 
ted, long preſerv'd the ſame ſucceſſion of motion, as appear'd therein whilſ 
coherent. 

Queſtions concerning the uſe of the heart, and the principal ſeat of life and 
ſenſe, may alſo receive light from this kind of experiments. I remember, that 
having cut out the heart ofa live frog, without cloſing the wound, he, notwith. 
ſtanding, leap'd about the room, as if no hurt had been done him; tho? his 
entrails hung out, and he dragg*d them after him. Upon his reſting, we prick'{ 
him, after which he leap'd as before; and being put into water, he could 
ſwim, whilſt his heart remain'd in my hand. We took out the hearts of other; 
more carefully, and ſew'd up the wound, whereupon they leap'd more fre. 
quently and vigorouſly than the former ; they alſo ſwam, and remain'd in water, 
as if all their parts were entire; ſometimes they would nimbly leap, firſt ou 
of the veſſel, and then about the room; in ſhort, ſome ſurvived the exſeCtior 
of their hearts an hour, and others longer. Theſe creatures, notwithſtand. 
ing, cannot ſurvive the loſs of their brain, To proceed to warm animals. | 
obſerved the heart of a chick unhatch*d, but perfectly form'd, to beat for abov: 
an hour after the head and breaſt-bone were clipp'd off to diſcloſe it; but th: 
auricles retain'd their motion longer; tho? that of the other parts diſappear' 
in a few moments after the head was off. The heart, when dead to appearance 
was often, by puncture, excited to freſh motion of ſhort continuance. Thi 
experiment we repeated with the ſame effect; but when the motion of th: 
heart, and its auricles became languid, *twas again excited by placing them ir 
the ſteam of hot water; by which contrivance we kept the heart beating fe 
an hour and an half. At another time, we, by the like method, continued the 
motion of that ofa larger chick for two hours and an half. But this is nothing 
to the ſtrange vivacity we have obſerv'd in that cold animal the viper; fo 


not only their heart, tho? ſever'd from their bodies, will beat for ſeveral hour; 


but the body itſelf will continue to twine and twiſt for ſome days after th: 
ſkin, heart, head and entrails are taken from it; and upon puucture, eſpect 
ally near the ſpinal marrow, will manifeſt a vivid motion, after they har 
long lain quiet. And tho? Indian tortoiſes are very large animals; Vincent | 
Blanc tells us, when the king of Pegs, an admirer of them, deſign'd any for 


his table, their heads were cut off five days before they were dreſs'd ; to tht 2 


end of which time they, notwithſtanding, continue alive.” To theſe might 
be added the common obſervations off flies, butter- flies, and other inſects, ſurvi 
ving the loſs of their heads; and not only ſo, but as I lately found in butter- flies 
that they are capable of procreation afterwards. I ſhall not pretend to dra 
any certain concluſions from hence; but *tis ſufficient to my purpoſe, tha 
ſuch kind of experiments have relation to the doctrine of the unceaſing influ 


Tha 
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2 hat the colour of the blood is owing to that of the liver, ſeems not im- 


able from the livers in men; but in hens eggs, after the third or fourth 


3 incubation, the punum ſaliens, or heart, is found full of very red blood 
5 ob a naked eye — diſcern a liver, at leaſt any redneſs therein. And in 
e fh I have found the veſſels of the liver full of red blood, tho? its ſub- 


da ere white. ö a 
1 Nat the loſs of a limb is irreparable has been unanimouſly believ'd, yet the 


mon caſe of lizards, lobſters, crawfiſh *, and, perhaps, ſome other animals, 


not confirm it abſolutely true. The tails of lizards have, after being 
Mack off, been found to grow again. Credible perſons have inform'd me of 
obſerving the ſame in lobſters claws ; and I, myſelf, have known it in 
raw-fiſh. 
ph in the ſtomach has, of late, been ſuppoſed the cauſe of digeſtion ; 
in the ſtomachs of ſeveral ravenous ſea-fiſh, my taſte could diſcover no ſuch 
ie ; tho? we found, in one of them, two other fiſhes that meaſured each a 
in length, whereof that which ſeem'd lateſt devour'd, had fuffer'd very 
itt alteration, whilſt all the external parts, except the head, of the other, were 
rmly waſted, or corroded, far below the original ſurface of its body. In- 
by a menſtruum drawn from vitriol, as alſo by oil of vitriol, I have diſ- 
Ed roaſted fleſh into a kind of red or purple gelly, or liquor; and this with- 
oe aſſiſtance of heat. Thus then it appears, that the naturaliſt may great- 
ist the phyſician in his anatomical inquiries, 


ow to preſerve the ſeveral parts of human bodies, or other animals. 


of ſpecimens in the other. We find, by experience, that butter-flies, and 
inſects, long retain'd their ſhape and colours, by being left properly tranſ- 
with pins on the inſide of boxes. Reflecting once, how long ſpiders, flies, 
other animals, have been preſerved by an accidental incloſure in amber; I 
induced to try the like expedient with clear Venice turpentine: by evapo- 
g which to about two thirds, I obtain'd a reddiſh tranſparent gum, clear 


- efiÞubbles, eaſily ſoluble by heat, and as eaſily render'd brittle by cold. 


$M. Neaumur has publiſh'd ſome curious re- |that in few days time the creature itſelf, pro- 
ms which he made upon theſe animals. He | bably, breaks the claw higher about the fourth 
Nas, that ſeveral parts of them will grow | joint, for it is then found broken thus; af- 
Wan as well as their claws ; that their large ter which the re- production goes forwards. He 
or legs accidentally break near the fourth | farther aſſures us, that if a part re- produced be 
lation, reckoning from the tip, and then | broke off a ſecond time, it will, nevertheleſs, 
ally grow out again to the former dimen- | grow again. But the ſummer, which is the 
chat if one of theſe large legs be pur- | only time wherein craw-fiſh feed, favours theſe 
broke at the fourth or fifth articulation, | new productions much more than any other 

come again, but either not at all, or not | ſeaſon, Memoir. de Þ Acad. A. 1712. p. 295 
. when broke at the firſt, ſecond, or third 321. 


alation, if it were to be leſt thus; but 


. When 
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We beſides theſe particulars, the naturaliſt may alſo inſtru& the phyſician xp, * 
For as ſerve the parts 
ructure, connexion, Ec. of the leſs common parts in anatomy, like the a bo- 
ation of plants in botany, are apt to ſlip out of the memory ; it may be © 
d by judicious preparations in the one, no leſs than by a proper collec- ,,;, 


es for ana- 


mical pur- 
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When I deſign it for uſe, I melt it, being firſt pulverized, with a gentle hey 
and dip the body to be preſerv'd ſeveral times therein, *till it gains e 
caſe of due thickneſs. This ſubſtance, indeed, is inferior to amber, being mo; M 
apt to gather duſt; but care may prevent that, and then its cheapneſs yi] 
recommend it. ; 

Nor are only ſmaller bodies capable of this treatment. The external paz 
of more bulky ones, as thoſe of birds, fiſhes, crocodiles, and horſes x; in 
found preſerv'd in repoſitories; and many anatomiſts can eaſily keep the int: 
nal membranous parts uncorrupted. I have ſeen the veins, arteries, anc 
nerves of a human body thus diſplay*d in their proper ſituation, upon board; 
as alſo the parts of generation, which continued for many years to be f. 
more inſtructive than a printed figure of them. And I have known th 
fleſh of vipers kept good for ſeveral years, by the ſmoak of an aromati 
powder. The ſkeleton of a monkey has been ſhewn me, with the muſcle 
rais'd, and curiouſly preſerv*d upon it. And, perhaps, ſome way may | 
found to keep the arteries and veins plump after they are emptied of bloc 
A very fluid matter, which would ſoon harden, might do this; ſuch; 
the liquid plaiſter of burnt alabaſter ; the gelly of iſing-glaſs, or ſug: 
of lead, frequently diſſolv'd in ſpirit of vinegar. To proceed, I hay 
known a fœtus long preſerv*d in oil of ſpike ; and a large one, managed i 
a different manner, appear*'d to me, after many years, as entire, plum: 
and freſh, as if it were newly dead“. *Tis poſſible, ſome nobler way thi 
what has hitherto been practis'd may, hereafter, be found out; for I ul 
pect that ſaline, corroſive, or hot bodies are not the only ones which ſtrong 
ly reſiſt putrefaction; and that embalming ſubſtances may be effectual) 
applied without mangling the body. Toſephus Acoſta relates, that“ mer 
and the beaſts they ride on, are ſometimes, on certain mountains of Amer: 
& ca, kilPd by the winds ; which, alone, afterwards preſerve them from pu che bu! 
& trefaction.“ I am acquainted with an experienced gentleman, fam'dſe «uw 
curing cancer*d breaſts, by the external application of an innocent powder 
and muſk, to my knowledge, has greatly contributed to the preſervation of fleſ 

*Twere alſo proper to try how far ſpirit of wine would contribute 
preſerve a human body; for tho? it ſtrongly reſiſts putrefaction, it dot 
not {ret the fleſh ; nor will its colour diſguiſe the objects therein contain“ 
And I, myſelf, have, for many months, preſerv'd in it very ſoft parts of: 


body, without any detriment to their figure or conſiſtence; at another tin: M 
we, for a long while, kepta large quantity of blood ſurprizingly ſweet anc 4 
freſh, by mixing it herewith; nay, by means of it, we even prevented a pitt Meer 


of a very ſtale fiſh, from farther putrefaction. I have alſo opened eggs ! 
leveral days after the beginning of their incubation ; and taking out the chicks * 


The ingenious Ra/h ſeems to have advanc'd | haave, he expreſly declares ; ſo that he ſays '' eſt 
the art of injecting and preſerving the parts of | offers no violence to the veſſels, nor, when“! ; 
animals to the greateſt imaginable degree of per- pleaſes, diſtends them beyond their natural c“ 
fection. The injection he performs by means] menſions. By this means, and by ſome part 
of inſtruments finer thaw the threads of a cob. | cular way of preſerving of them afterwarG 
web, as, in his late epiſtle to the learned Boer- he has, as it were, re-animated dead bodies. 


N "When the chick was large, I have ſometimes mixed with the ſpirit of wine 
n. tle ſpirit of ſal-armoniac, made with quick-lime for tho? this abounds 
wil an v71n0us ſalt, yet I never obſerv'd it to coagulate ſpirit of wine. 
A 1 uſually found it convenient to let the little animals firſt lie, for 
par: 5 nile, in common ſpirit of wine, to waſh off the looſer filth; and then 
<A ing put better upon the ſame bird, I ſuffer'd it to ſoak, for ſome 
nt: = therein; that the liquor having, as 1t were, drawn what tincture it 
W d, the ſubject being moy*d into more pure and highly rectified ſpirit 
arc ine, might not diſcolour it. And by this means, alſo, I preſerv'd 
„ ead of a monſtrous calf; wherein, tho? the body of the animal ſeem'd 
„ on wiſe perfect, there was no ſign of a noſe in the uſual place ; the two 
nn being united into one, in the middle of the brow, and furniſh'd with but 
e arge optic nerve. The ſclerotis containing both was ſingle, but ſeem'd to 
＋ ha © 2 ſeam, by which the eyes were join'd, that went quite round; the pel- 
jog part being diſtinctly ſeparated from the two cornea's ; each ſeeming to 
wy W its iris and pupil diſtinct, Upon opening the cornea, there appear'd two 
ſug: lline humours. There were four eye-brows in the head, Juſt above 
how the Les was a deep cavity, out of the middle whereof grew a kind of 
ed do bl. purſe, which ſeem'd a production defign'd for the noſe. Nor is it 
ang Ato improve the balſamic virtue of this ſpirit. f 
4. een hence it appears poſſible, that human induſtry may, hereafter, diſ- 
„ ſuch ways of preparing animal bodies, as will greatly improve anato- 
1 e knowledge. But the body conſiſting of fluid, as well as ſolid parts, 
, n- another opportunity to the naturaliſt of improving medicine; by ſhew- 
me. ot only the difference between ſolidity and fluidity ; but alſo by exami- 
, e unto. the nature of ſeveral animal juices, with the alterations both they, 
* 1d he aliments they are made of, undergo in their ſeveral ſtages. For, ſince 
4 t uman body appears to be only a curious machine; a naturaliſt well ver- 
l ea chymiſtry and machines, may, doubtleſs give ſome new light into its 
. ac 0 ** Omena. — 
te! — „ 
de 
__ er. 
1 LE 7 T e may aſſiſt the phyſician to diſcover the nature The advanta- 
* and cauſes of diſeaſes, appears from hence, that tho' the ſimilitude aura 
Ls „ena human body and the world, be not ſo great as Paracelſus ima- f — mu 
5 gin . yet the ſame phenomena often happen in both, but more conſpi- tathalogy. 
Wu y in the latter; which muſt, therefore, illuſtrate thoſe of the former. 
as“ 1 A e if a phyſician know not how heat and cold, fluidity and | 
en, cls, fermentation, putrefaction, viſcoſity, coagulation, diſſolution, Ge 22 
ural c. 7 generated and deſtroy'd in moſt bodies, he will be at a great loſs, when EM 8 
I 1 mes to find out the cauſes of diſeaſes ; for many of them entirely de- — 1 | 
lies. a: upon the preſence, abſence, or change of theſe and the like e e art 
mn ties. On the other hand, *tis a fine advantage to have learnt, by a — wag 
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4 * 
balm'd each of them in a diſtinct glaſs of ſpirit of wine carefully ſtopp'd. 


Y variety phyſician. 
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from wine, which throws off to the ſides of the containing veſſel a ſolid t: 


= 
—_—  - 
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variety of experiments, the different ways whereby nature ſometin 
he : ffects; for ſeveral ſolutions of the ſame a 1 
produces the ſame effects; for ſeveral ſolutions me appearan; , o 


may hence ariſe, which, otherwiſe, might never have been dreamt ; cor 
This, ſurely, is no ſmall advantage to a 3: brow 3 ſince he, who is » tot 
ly acquainted with a few of nature's ways of proceedure, is unlikely to ks ine 
how abundance of diſeaſes are produced; and, conſequently, will ſon, by 
times miſtake the cauſe, and apply remedies accordingly ; when the poor : Jt 
tient, perhaps, muſt dearly pay for his phyſician's ignorance. He, who kn r, 
nothing of the origin and growth of ſtones out of the body, is unable toy en 
plain their production in the bladder and kidneys. Many famous phyſicin hut 


we find, have ſuppoſed them generated from ſlime baked to a hardneſs byt 
heat of the part; and, accordingly, directed for cure, remedies to moi: 
and cool the kidneys. This notion could hardly have obtain*d but fromm be 
ignorance of the ways of petrifaction in other caſes ; for a liquor may turn wy, all 
into ſtone ; give to other bodies hardneſs and weight; and even produce cy AK: 
tals in cold water: nay, in ſuchcold aquatic animals as craw-fiſh, ſtrong Ms 
cretions are generated otherwiſe than this hypotheſis ſuppoſes ; for thoſe þ ir 
dies, falſely call'd crabs eyes, are, at certain times of the year, taken out of th | 
heads. And the a alba of Paracelſus, ee upon a due mixture 
ſpirit of urine and ſpirit of wine, is a different kind of concretion, ſervi 
to illuſtrate the ſame. 

That an earthy ſubſtance may lurk undiſcern'd in a limpid liquor, appe: 


tar; clear common urine, alſo, affords a ſediment, and if diſtill'd before it ft 
ments, leaves an earthy portion, and commonly ſome gravel behind. N. 
rectify'd ſpirit of urine will, upon long ſtanding, let fall a precipitate, « 
throw a multitude of ſmall concretions to the ſides of the containing gli 
like thoſe. that are found in urinals. By barely mixing two diftill'd and tra 
parent liquors together, I have often immediately obtain'd a blackiſh, dt 
and brittle coagulation : and by this means Helmont attempts to account 
the generation of the ſtone in human bodies. And tho? none of theſe ways 
of themſelves, ſatisfactory, *tis ſomething to give a probable account 
this diſtemper, which ſeems more difficult and abſtruſe than ſeveral othz Mt 
So that not only philoſophy, but chymiſtry alſo, may contribute to clear: t 
the nature of ſome diſcaſes. = 

The Galenic phyſicians uſually account for catarrhs, by comparing the {i 
mach to a boiling pot, and the head toah alembic, wherein the vapours b 
ing condenſed by the coldneſs of the brain, diſtil upon the lungs, or ot. 
adjacent parts; which hypotheſis, however inſufficient, manifeſts, tb xkne 
chymical operations may illuſtrate the doctrine of diſeaſes. And fince 1 Ml 
fluids of the body abound in ſaline and ſulphureous parts; he who underſtan 
the nature of ſalts and ſulphurs, their actions upon each other, as well as d 


ferent bodies, ſeems better quality*d to diſcourſe rationally about their chang 4 | 
and operations, than one who is ignorant herein. To know that acid jus Mee 
may lodge in the ſtomach, and elſewhere; that the ſerum is coagulated b kh an 
heat; that the blood abounds in volatile and ſulphureous, but manifeſts» Mt 


acid ſalts; that animal ſalts and ſpirits, as ſpirit of urine, or that of hart No 
hor. 


88 
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are able to make a red ſolution with the flowers of ſulphur; that ſpirit of u- 
or of human blood, will ſoon make a blue one with crude copper; to know 
onſiſtence, ſmell, crackling, and other qualities of the lympha, when expo- 
to the fire; how acid liquors loſe their acidity by working upon ſome bodies, 
WW incgar upon coral; and how ſaline ones degenerate into ſalts of another na- 
"= by working upon others, as oil of vitriol upon quick- ſilver; how acid and 
nureous ſalts, ſometimesdiſarm, ſometi nes, after ebullition, precipitate each 
. and ſometimes unite intoa third ſu bſtance, of a nature different from either, 
ee vitriolated tartar; in a word, to have made numerous careful trials upon 
human body, as well as other productions of nature, and to have applied the 
rvations made on the latter, to illuſtrate thoſe of the former, more enables a 
co explain ſeveral particulars in pathology, than an ignorance of theſe things. 
oe chymiſts, methinks, ſpeak too ſlightingly of the humours of the body, 
allow them too little ſhare in the production of diſeaſes; for the relations of 
eis, and other eminent phyſicians, as to the corroſiveneſs of ſome animal 
. rejected by urine or vomit; which, they ſay, would ferment on braſs, 
inen, and tarniſh ſilver; incline me to believe, that too much has formerly 
acſcribed to the humours, as hot and dry, cold and moiſt, and too little to 
ine and ſulphureous properties of them. And Hippocrates ſeems to con- 
his opinion. *Tis not, ſays he, cold or heat, moiſture or dryneſs, that 
. *Foduce ſo great effects as bitter and ſalt, ſweet and acid; inſipid and ſharp; 
deen they come tobe unduly mixed, and when any of them predominate,” And 
theſe juices chymically examined by one who knows how to volatilize fix d 
es, and to fix volatile ones; 'tis probable, many things relating to the na- 
f the humours, and the ways 8 ſharpening, and otherwiſeal- 
them, with the importance of ſuch an alteration, may be diſcovered, 
WE might it be unſerviceable to extend this examination to the noxious juices of 
mpered bodies; as the phlegm expectorated from unſound lungs, the ſlimy 
tions in a lientery, or the fluid that diſtends the abdomen in a dropſy; 
hh latter I found of a different nature from either water or urine; for it 
d keep long without putrefying; and upon evaporation over a gentle fire, 
in freſh, it firſt grew ropy, then ſizy, and at laſt glutinous. | 

2 hus, in order to examine the ſtone of the human bladder, I carefully o- 85 1 
ed two that had been cut out by a lithotomiſt, and found each of them to ;, 5h. 2 
it of ſeveral coats, that ſucceſſively involved each other, like thoſe of anoni- bladder, chy- 
and the ſame I ſince obſerved in a large ſtone taken out of an ox's gall. ac exa- 
vere nearly as hard as common ſtones, tho? they differed from each other *. 
1 ein. In one of them we found an intermediate coat, differing in colour from 
two contiguous ones. Some of the coats were the length of a barley- corn in 
ness; and tho? they cloſely adhered to each other, they were actually as 
8! as viſibly ſeparable. In the centre of one of them, we found a ſmall ſoft oval 
c, ſo looſe that we picked it out, and preſerved it as a rarity. After this, 
my were finely powdered, and putintoa ſmall glaſs retort, ſtrongly coated; and 
Naa receiver thereto, two ouncesanda half, the whole weight of the ſtones, 
s diſtilled for ſome hours in a naked fire,affordedalarge quantity of volatile 
and a reddiſh ſpirit, which in the receiver coagulated into ſalt. Upon ſe- 
Par. PS © veſſels, we found, in the neck of the receiver, a little 3 
1. : | . + Di oll, 
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oil, but much more in the neck of the retort, incorporated with a good dea 
of volatile ſalt, of a ſcent and a taſte not unlike thoſe of the ſalt of unfermen;. 
ed urine. The Caput mortuum, a light coal-black powder, appeared like fine 
foot, and weighed about fix drams; which ſhewed that above two thirds 
the ſtones, being volatile, had, in a cloſe veſſel, been forced by diſtillatic 
from the terreſtrial parts thereof; while the Caput mortuum remained fixed t 
nough to give a ſuſpicion that it contained a heavy oil: calcining it, ther. 
fore, we reduced it to about two drams of an inſipid white calx ; which di 
not fall aſunder, like lime, when caſt into water. 


hw 4 if From this example it ſhould ſeem no great error in the followers of Para, 
4 mineral na- ſus, to ſay that arſenical, vitriolic, aluminous, and other mineral-like ſubſtance, 
eure found in are generated in human bodies. We find ſtony concretions not only in the bo 


human bodies. dies of men, but of ſucking children. The heat, it is true, is not violent here 


but why ſhould that alone be ſuppoſed the efficient of all the changes our al; 
ment undergoes, when there are diſſolvents, ferments, ſtrainers, and othe 
powerful agents ſucceſſively working upon it? A very eminent perſon tol 
me, that in the fits of an odd diſtemper, ſhe ſometimes vomited up ſo ſhar 
and fretting a matter, that it burnt her throat, in its paſſage, like ſcaldi: 
water; ſtained the filver veſſels it was received in, and even worked ups 
them like a corroſive menſtruum. And an intelligent gentleman, alſo, lat 
ly complained to me, that in the fits of a ſtrange diſtemper he laboured u 
der, he frequently obſerved that part of his pillow along which his breath pi 
ſed, was thereby blacked over, as if it had been held in the ſmoke of a fir 
We might here obſerve, that the ſame water which in paſſing thro” a vinec 
an apricot tree, becomes ſweet fruit, in the lemmon or barberry-tree is co 
verted into a liquor able to corrode pearl and coral, like ſpirit of vitriol. Ny 
credible writers affirm, that a certain Indian fruit will immediately corrode an 
waſte the ſteel inſtrument *tis cut with, if its juice remain upon it; as we f 
ſome of our apples and pears will ſoon black the blades of knives. I har 
cauſed a Ranunculus to increaſe conſiderably in weight and bulk, by allowin 
its root nothing but fair water. And as this plant is reckoned poiſonous, an 
when externally applied, capable of raiſing bliſters; why may not ſuch alime: 
as contains many parts more active than water, receive from ſeveral concurrin 
cauſes ſuch an alteration ina human body, as to render it like foſſil ſalts, ori 
ther minerals? Do we not ſee cancers, ulcers, and ſharp humours generated! 
the body, deſtructively imitate the operations of arſenic and corroſive falt 
The infuſion of antimony hardly more ſtimulates nature to diſburthen he 
ſelf by the mouth and Anus, than doth ſometimes a fretting humour; as th 


which cauſes the Cholera morbus, or other more violent diſtempers. = 
And that aliments ſhould thus degenerate in diſtempered bodies, is leſs ſtraꝶ ni 
than that water thould be changed into an hot veſicatory fubſtance; tho? to |: ⁵. 


ſen the wonder, I can ſay, that from a ſingle pound of common bread, I har 


obtained many ounces of a menſtruum, which will operate upon bodies mo 
compact than ſolid minerals, or glaſs itſelf; and that too more ſtrongly th: 
could be expected from Aqua fortis. Theſe things are mentioned to intim 


how chymical experiments might be uſefully applied to illuſtrate pathology," 
ther by imitating, artificially, ſuch kinds of morbific matter as are ſometin * 
ous. 


The Uſefulneſs of Philoſophy: 


nd in the body; or by reſolving that which is therein generated, to diſcover 
nature. Not that I think chymical experiments alone ſufficient to explain 
doctrine of digeſtion, or diſeaſes; it would be difficult from hence to ſhew 
nutrition is performed; or how the feeding only on vegetables ſhould plen- 
y ſtock the blood and urine with a volatile ſulphureous ſalt; for plants don't 

adi it by diſtillation. Much harder would it be from chymical principles to 
Count for the hereditary propagation of diſeaſes; or to ſhew how madneſs, and 
oe other diſtempers, which appear not viſibly to affect the organs, whoſe 
ions they pervert, ſhould nor only prove hereditary, but Jurk for many 
ars in the body, before they manifeſt themſelves; and ſometimes deſcend from 
nd, father to grand-child, ſkipping the intermediate fon. I ſay, therefore, that 
gar chymiſtry cannot ſolve all the pathological phenomena, tho'the true kind 
IWy afliſt in many caſes; and ſome ſeem inexplicable without it. Let me add, 
MW: a thorough knowledge of the nature of ferments and fermentations would, 
bably, conduce to the ſolution of many phenomena of diſeaſes, which, per- 
. will never be underſtood by any other means. There may, *tis true, be 
Merv clcencies, and, perhaps, periodically, in the blood and other juices, with- 
Mt proper fermentation. Foras, at the decline of coughs, the phlegm no long- 
Strongly adheresto the veſſelsof the lungs; ſo other humours, either by grow- 
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more fluid, or the blood becoming fitter to diſſolve them, may circulate 
eich, and thereby occaſion preternatural heats; whether tho? an indiſpoſi- 
do incorporate with it, by altering its texture, diſturbing its motion, pre- 
ting its due 3 the finer canals, cauſing extravaſations, 
any other means“. periment has ſhewn there are liquors wherewith if 
=: k, oil, or even water be mixed, a remarkable heat will immediately enſue. And 
Wave made uſe of a menſtruum, wherein fleſh will, in a few minutes, excite 
heat ſcarce tolerable to him who holds the containing glaſs in his hands. Nor 
by this the effect of a true fermentation, but rather of the diſturbed motion of the 
rrticles of the menſtruum ; wherein the nature of heat ſeems chiefly to conſiſt, 
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ten gives light as to the ſeats and cauſes of diſeaſes in men. *Tis certain, 
achology has been greatly improved by the diligence of the moderns in diſ- 
ecting of morbid human bodies, and thereby diſcovering the ſeat and effects 
Hf the peccant matter that proved deſtructive. And the knowledge gained here- 
vs may be augmented or illuſtrated by making the like obſervations on brutes. 
Thus, by a chymical analyſis of the blood of ſheep, deer, &c. its phlegm, ſpi- 
it, falt, and oil are found very like thoſe obtained in human blood; and in the 
bodies of ſeveral other animals, worms, impoſthumes, and the like, ſeem ma- 
ifeſtly to ariſe from the ſame cauſes, they do in us. And'*tis very remarkable 
3% that conſiderable quantities of graſs have been found in the 4ſpera arteria of 
3 attle, when they were opened; and chyle in the veins of men, *T'was thro? 
Bellini deduces the 6 anation Bellini's - 
= es 2 — of the e wre whole Kere 8 22 . 

It s, he no where, that I remember, ? n this me * x 

= <-claros. This paſſage may, therefore, er r 


| 7 But a naturaliſt may not only thus illuſtrate pathology as a chymiſt, but al- Suatomy tend 
as an anatomiſt. The diſſection of ſound brutes may promote the diſcovery of h advance 
e correſponding parts in human bodies; and the anatomy of morbid beaſts Path. 


An hemiple- 
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want of ſuch knowledge that Helmontaſſerted the ſtone to be a diſeaſe peculiarty 
man. There are alſo diſeaſes, for the cauſe whereof, the compreſſion, o:ſtru&tio 
or irritation of ſome nerve, the diſtenſion of ſome vein, or an obſtructed circy. 
lation of the blood in ſome part, are aſſigned; in which caſes we may ſafe] 
venture to make an experiment in brutes thus affected, in order to ſhew the 
truth or falſhood of the ſuppoſition, and eſtabliſh a juſt method of cure. 

A very tall and well-ſet gentleman, aged about 24 years, had his ſkull bro. 
ken in ſeveral places, by a fall from his horſe; and being a perſon of a goat 
eſtate, ſeveral chirurgeons attended him in the courſe of his ſickneſs; durin 
which, he was ſeveral times trepann'd, and had ſeveral pieces of his ſkull taken 
off, which left great chaſms, as I have ſeen, between the remaining parts, With. 


2 occafion'd'N about three days after his fall, this gentleman was ſeized with a dead palſeſ 


a ſmall 
| caged 52 a 
pre 
upon the 2 
mater, 


on his right ſide, tho? it did not equally affect his arm and leg; the uſe of te 
latter being ſometimes ſuddenly reſtor'd to him in ſome meaſure, and after: 
while almoſt as ſuddenly loſt: but his arm and head were conſtantly paralyti. 
cal, being wholly deprived of motion; his arm having ſo little ſenſe, that i 


'would ſometimes lie under his body without his feeling it. But if his hand 
were prick'd with a pin, he could take notice of it. This palſey continued du. 


ring almoſt the whole time of the cure, which laſted 24 weeks. And when the 


chirurgeons were going to cloſe up his head, as having no more to do; one d 


them, who was an ingenious man, oppoſed all the reſt,alledging, that, if they © ' 


did no more, the gentleman would lead an uſeleſs and very melancholy life; 
and that he was confident, the palſey was ſome way or other occaſion'd by th: 
fall, which had left ſomething in the head that they had not yet diſcover d 
And the gentleman himſelf agreeing to the motion, his head was further laid - 


open; and at length, undera piece of proud fleſh, they found, with much ado, 


a ſplinter of a bone, that bore hard upon the dura mater, and was not pull 
away without a great hemorrhage, and ſuch a ſtretch of the parts, as made the 


tient think his brain it ſelf was tearing out. But this was ſoon remedied, 
and his wound ſecurely heal'd up; and he is now a ſtrong healthy man, and 
finds no inconvenience by having ſo broad and various a Callus inſtead of the 
ſkull; except that he is a little liable to take cold in his head. But the memo- 
rable circumſtances, for-the ſake of which I mention this hiſtory, were theſe, 


1. The bone laſt taken out was leſs than half the nail of one's finger, and almoſt row 


as thin; being in ſize and ſhape like the ſcale of a fiſh ; tho? it did not in his 


head lie flat, but bore hard upon the dura mater. 2. He, in leſs than five hours 
after this bone was taken out, found himſelf able to move his little finger; 


and (tho? this happen'd in the evening) he was the next morning able to move ra 


all his fingers, and within two or three days after, to lift up his arm: by 


which it ſeemed manifeſt, that ſo little a body as the ſplinter, Py my * 2 a 
ound no relief 


robuſt a perſon, a palſey of the whole ſide it lay on. For he 
till che bone was puli'd out, that is, till long after the chirurgeons had been by 


degrees eating off the proud fleſh that grew about it. 3. Remembring the im- 


portant controverſy among modern phyſicians and anatomiſts, about nutrition 


by the nerves, I inquired whether he did not find a waſting in the limbs of 


his body that were affected? He told me, that when he began to be paralytic, 


the fide affected, greatly waſted by degrees, and that the paralytic leg was _-_ 
| C 


m 


I 
1 
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extenuated; but the arm and hand much more; ſeeming nothing but a 
of bones, with the ſkin paſted on them; that upon the removal of the 
ſplinter, the conſumption of the part alſo began to leſſen ; and that in 
ry long time, his leg and arm recover*d their proper dimenſions. And 
yy ſaw the reſtor'd arm well 1 up with muſculous fleſh, tho? the 
er were exceeding cold. He further told me, that he found no difference 
een the limbs that had been paralytic, and the others; except that they 
grow ſooner, and more ſenſibly cold in ſharp or froſty weather. 
is gentleman aſſured me, that during the courſe of his cure, he was al- 
every ſecond day let blood; that he wanted not an appetite ; that for 
oſt part, he ſlept indifferently ; and laſtly, that upon ſo great a hurt, 
not vomit, nor had afterwards any convulſions. 
proceed, there is a whole claſs of diſeaſes produced by poiſons, to- 
obtaining a knowledge whereof, experiments upon brutes might great- 
ty enduce ; 2 althoꝰ ſome things may be poiſonous to man, that are not 
19 other animals, & vice verſa; yet, as the greateſt number of poiſons af- 


dth equally, the exhibition of them to brutes will afford good opportu- 
nit for obſerving their effects. Thus a dog, I remember, bore a quantity 


um ſufficient to kill ſeveral men; and a cat run mad upon having a 
oſe of it given her. 

convinced by experiments, that vipers are poiſonous only by their bite, 
WEnraged “; and that the immediate application and continuance of a hot 
che wound they then make, will prevent the ill conſequence thereof. 


37 


I my ſelf tried in a man, who, for a reward, provoked a black viper, 7,;-rimenr; 


aid -an@Wffered himſelf to be bitten by it; upon which the injured part inſtantly 22 uf- 


do, ſwelld : but having applied a heated knife as near the wound as he could en- 9 Brute, ts 
1 det, for 10 or 12 minutes, the ſwelling did not increaſe, and the man re- 37 ts 
the cena no farther harm. + I could wiſh more experiments were made about ard their an- 
ed, Pawns, to determine whether their operations appear*d more ſudden by be- tidrres. 


bal 


ing ei ' d at the mouth; by being applied externally z or by wounding par- 
tie veſlcls with inſtruments dipt thfrein. For, I remember to have ſeen 
ſon ndian poiſons, whole noxious efficacy was affirm'd to appear at diffe- 
Hiſtances of time, and to prove differently mortal, according as the ar- 


ro 4 fected therewith open'd a capillary or a larger vein; or wounded a part 
ay near or remote from the heart. This, indeed, J have not tried, ſo 
Ldepend upon. Olearius alſo, in his travels, tells us of a venomous in- 


i Perfia, by the natives called Encureck, which he ſuppoſes a kind of 


ki eula, chat neither ſtings nor bices; but letting fall his venom like a drop 


: o N 


be poiſon conſiſts in an actual liq or, con-] F But this remedy failed M. Caras, and is 
nn peculiar tags, which in abowt t. e quan- not ſo certain as the viper- fat, rubb'd into the 


a drop, is forcibly immitted in the bite. wound ſoon after it is received. Dr. Mead ſuc- 


"TRE venomous liquor view'd thro' a micro- ceſsfully made the experiment with it twice, 

— to be a parcel of ſmall rigid ſa ts upon dogs; and *tis the principal thing whereon 
& oalng in a fluid, which when extra- [the viper. catchers rely, when they are bitten. 
vad, ſoon ſhoots into cryſta's, incredibly See Mead's Eſſays on Poiſons. Ed. 2. p. 27, 30. 
and ſharp ; with ſomething like little]For more experiments made with vipers, See 
vp and down therein, See Mead of Poiſons, Phil. Tranſacl. No. 87. p. 50, 60. 


P. 7 47, 117. | 
A of 


— — 


wards ſo profound a ſleep, as only one remedy can raiſe from, and that i; 
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of water, it immediately cauſes inſufferable pain in the part, and ſoon afts 


cruſh one of thoſe creatures upon the part affected. Theſe inſects, neye 
theleſs, are eat by the ſheep of that country without any hurt. I know alj 


by ſad experience, what an external application of Cantharides can do. Hy 


ing once occaſion for a large veſicatory in my neck, Cantharides were put 

to it as an ingredient, without my knowledge; which waked me in a f. 
ith an exceſſive torment about the neck of » 

Fry ſelf by drinking new milk, well ſweeter ＋ © 


hours after the application, 
bladder; but I ſoon relieve 


with ſugar- candy. 10 of 
I may here mention ſome late experiments made to ſhow the effects of! "ſi 


quid poiſons conveyed immediately into the blood; and particularly that 


mous one of Mr. Chriſtopher Wren, 
them, I procured a large dog, into 


vey'd, by a ſyringe, a ſmall doſe of a warm ſolution of opium in ſack, I 
effects whereof became manifeſt as ſoon as we cou'd looſe the dog from 
cords wherewith his feet were tied; for he immediately began to nod andr 
as he walk*d; whereupon, to preſerve his life, I ordered him to be kept aw: 
by whipping, which after ſome time brought him to himſelf ; ſo that he {: 
grew fat upon it |. The ſame gentleman, at another time, injected in the ſ- 
manner about two ounces of Vinum benedictum, which operated ſo violet 


that it ſoon killed the dog. 


I afterwards wiſh'd, that not only deleterious drugs, but their antida 
ſtrong liquid cordials, and alteratives, might likewiſe be injected, in a |: 
doſe: and was told it had been ſucceſsfully tried with diuretics 4. I alſo 

oſed that the ſame experiments might be made upon malefactors; and: 
Fong afterwards a foreign ambaſſador, reſiding in London, inform'd me tha 
cauſed ſome Vinum benediFum to be thus injected into an inferior ſervan nn 
his, who had deſerved the gallows ; but the fellow fainting, or pretendins * 
faint, as they were about it, occaſion'd them to deſiſt, 


* The common remedy in this caſe, and 
which may not improperly be call'd the ſpecific 
for it, is a ſtrong iolution of gum-arabic in wa- 
ter, ſweeten'd and drank pretty freely. 

+ Dr. Mead forced into the ſlomach of a 
ſmall dog, about half a dram of crude opium 
diſſolved in boiling water. This the dog quick- 
ly vomited up, but afterwards the Doctor made 
him take, and retain 3 or 4 ſuch doſes in about 
an hour's time; when the dog began to ſleep, 
bat preſently ſtarted up with convulſions, fell 
into univerſal tremblings, loſt the uſe of his 
hind-legs, which preſently grew ſtiff; then, on 
a ſudden liis limbs grew limber, and he died. 
Being opened, the ſtomach was found wonder- 


| 


who contrived a new way of inject. 
the vein of whoſe hinder leg we < 


It might likewib 


brain very full, with a lump of concreted ! 
in one part of it, Efays en Poiſons, p. 157 
+ Dr. Friend made the following ex 
ments, with a view to ſhew the manifeſt: 
rations that different medicines would c 
the blood. 
1. Having injeQed into the jugular ven 
dog, xiiſs of the panacea of opium, the dy AE. 
pired in 4 minutes; no ſtiffneſs appearing ' nl 
limbs. Upon opening the Vena cava ant 
ſcending trunk of the Arta, the blood“ 
out exceedingly thin and bright; the lun? 
peared red, and much diſtended, The“ 
was wonderfully fluid in the heart; and the 
tricles thereof were as free from any coz 


fully diſtended, ard ſomewhat inflamed, The 
pylorus was contracted, the blood · veſſels of che 


as if they had been waſh'd with hot wat og 


in cinnamon water, and given to another 
Wc was preſently after, ſerzed with trem- 
and convulſions, which were followed by 
tigious ſalivation. In a quarter of an hour 
died. Being open'd, there was found 
in Witomach and guts, a milky matter inti- 
mixed and ting'd with the laudanum. The 
i | 3 were remarkably diſtended, 
ad blood, all over the body, was incredi- 
and thin. : : 
vo ounces of ſpirit of wine were in- 
ito the jugular vein of a dog; and his 
ing opened in halt a quarter of an hour 
he blood inall the veins and arteries was 
krongly concreted into clots 3 but more 
i ventricles of the heart, ; 
N drams of ſpirit of ſal- armoniac, pre- 
1 ed) ith quick-lime, being injected into the 
eein of a dog; he was, within a quarter 
our, convulſed over his whole body. 
rural vein being firſt open'd, and next 
ular ; the blood that ran out was very 
nd thin, ſmelt ſtrong of the urinous 
and appeared full of bubbles of air. Soon 
ker half an ounce more of the ſpirit was in- 
RE the dog expired. His thorax being o- 
ö en che lungs appear'd exceeding red, and as it 
Snfam'd; and the blood in all the arteries, 
ins, and alſo in the heart, was vaſtly thin 
Er ified ; only in the deſcending trunk of the 
ava, from the liver to the heart, 'twas 
thick and compact; as when tis extra- 
. and a little cooled. This doubtleſs, 
ned, becauſe that whilſt the ſpirit was 
oaliy propell'd from the jugular into the 
W auricle of the heart, the biood in the de: 
ing Vena cava cou'd not come to the 
co that being there detained and ſtagnant, 
air'd ſuch a confiſtence. 
An ounce and half of a ſtrong decoction of 
EP ruviar bark was, likewiſe, injected into 
- jugular vein of a dog. In a quarter of 
our, he was taken with a ſtrong and 
ent pulſation of the heart, and afterwards 
convulſive twitchings, Half an ounce 


N 
7 


* 
al 
Tres 
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"Fr ural and axiilary vein, when opened, there 
Sd a bright liquid blood. The thorax be- 
pen'd on the day following, the lungs ap- 
77 exceeding re and turgid; much blood 
19 found compacted in the right ventricle of 
7 


er. 


Bix drams of London laudanum, being diſ- 


being injected, he died convulſed. From 
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rvice in phyſic to transfuſe the blood of one animal into another; and 


this view twere proper to obſerve, whether by transfuſing of blood, the 
Gtion of individual animals of the ſame kind, may not be much altered: 


the heart, but little in the left, and that fuffici- 
ently fluid. It alſo run fluid and more rare than 
in its natural ſiate, from the Vena porte and the 
jugular. 

6. At nine o' clock in the morning, two 
ounces of Lower's chalybeate tincture were given 
to a dog; and little change appeared in him; on- 
ly he flagger'd as if he were drunk: at 12 0' 
clock he iwallow'd an ounce of ſteel, prepared 
with ſulphur, mix'd up in Butter: and at three 
in the afternoon the doſe was repeated : at 6 
two ounces more of Lower's tincture were in- 
jected into the jugular vein. Upon which he 
e began to reſpire firongly, and his heart 

ating violently for an hour after. When 

dead, his abdomen was opened, the periſtal- 
tic motion of the inteftines was "obſerved to 
continue for a long time. A maſs of chalybeate 
matter found in the ſtomach ; all the guts, their 
internal coats appearing tinged of an iron co- 
lour : the blood-veſſels and the lacteals were 
greatly diſtznded, From the iliac vein, when cut, 
there flow d a liquid blood, as if the dog had been 
alive: and from the heart, where wounded, ic 
;prung out with a force, and appeared exceeding 
rare and red. At 12 o'clock a large quantity of 
blood appear'd yet fluid in the heart, and the 
canals belonging to it; but it was leſs fluid than 
in the former experiment. 
7. A dog being made to take a dram of corro- 
five ſublimate, was, in a quarter of an hour, ſei- 
zed with a vomiting and violent convulſions ; 
and in an hour's time it made him purge, and he 
died. His abdomen being opened, all the viſcera 
appear'd exceeding red, and in many places in- 
flam'd; a very large quantity of extravaſated 
blood lying about the pancreas, ſo that the glands 
thereof appeared diſtin, as if they had been ſe- 
parated fiom one another. The canals, alſo, were 
10 diſtended that the ſmall veſſels, which fun 
between the coats of the veins and arteries, were 
viſible. The kidneys and ſpleen were filled 
with a liquid blood. The lungs appeared red 
and turgid ; and a very large quantity of totally 
fluid blood was found in the heart; and the ſame 
ſort iſſued from all the veins and arteries. 

8. An ounce and half of the ſpirit of vitriol, 
being injected into the jugular vein of a dog; 
he was ſoon taken with a difficulty in his re- 
ſpiration; and with the utmoſt labour of his 
lungs, died ccnvulſed. The blood in his veins 


. Was 


Inquiries for 
the transfuſion 
of the blood of 
as animals. 
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as whether a fierce dog, by being quite new ſtocked with the blood of a cg 
ardly dog, may not become more tame, and vice verſa. : 
Whether immediately upon unbinding a dog, repleniſhed with adyey 
tious blood, he will know and fawn upon his maſter ; and do the like cuſ 
mary things as before? And whether he will do ſuch things better or wor 


ſome time after the operation. | 


Whether the peculiarities of dogs, will either be aboliſhed, or impaired 


transfuſion? As whether the blood of a 


maſtiff, being frequently transfuſed 


to a blood-hound, or a ſpaniel, will not prejudice them in point of ſcent! 
Whether acquired habits will be deſtroyed or impaired by this experim« ws 
As whether a dog taught to fetch and carry, to ſet, Fc. will, after freq 


and full recruits of the blood of dogs, 
them as before ? 


was found very thick and greatly concreted ; but] 
ſo unequally, that much of the ſerum ſeem'd 
uncoagulated, A thick grumous matter fill d 
the ventricles of the heart, almoſt like a poly- 
pus; black blood ſtagnated in the lungs, and a 
art, being extravaſated, adhered to ſome of the 
obes thereof. The ſame ſpirit of vitriol, being 
injected into a dog, which a little before had 
— two ounces of liquid laudanum, turned 
His blood exceeding liquid, part of which was 
juſt before let out from a vein, ee 
9 A little dog having by injection received in- 
to his jugular vein two ſcruples of Saccharum 
Saturni, diſſolved in half an ounce of the de- 
coction of pomegranate ſhells; the motion of 
his heart preſently began to languiſh ; his re- 
ſpiration became hard and difficult; and convul- 
ſions ſeizing him, he died in five minutes. The 
jugular and iliac veins being opened, blood iſ- 
ſued out thereof, that was partly fluid, and part- 
ly grumous and thick concreted, ſomething 
like an oil floating upon it, which in taſte re- 
ſembled Saccharum Saturni. The blood in the 
aorta was ſo concreted, that it was almoſt fi- 
brous. The lungs were full of coagulated 
blood, and in ſome places inflamed. The blood 


in the heart was ſo concreted, that it ſeemed to 
grow to the pillars of its ventricles. 


10. Half a dram of dragon's blood, diſſolved 


in warm water, being, at twice, injected into 


the jugular vein of a large dog ; the motion of 
his heart, and his reſpiration were more fre- 
quent, and afterwards, without any ill ſymptom, 
he ſuddenly fell down dead. Soon after, the 


muſcles of his thorax were ſo convulſed, that 


=y 


they appeared both to the ſight and touch alter- 
nately to contract and relax themſelves. The 
Jugular vein being opened towards the head, 
a frothy blood came out, almoſt one half whereof 
was clotted. That in the iliac vein was wholly 
concreted into a ſolid maſs; ſome ſmall portions 


unfit for thoſe exerciſes, be as good 
Ld 


/ 


ſmall veſſels which run thro' the external 
of the kidneys, were very viſible : the | 
appeared turn'd with concreted blood ; and: 


heart was greatly diſtended with ſome, tha, 5 


the right ventricle, was as thick as gelly; 
more ſolid in the left. 

11. Two ounces of vinegar, thrown into; 
jugular vein of a dog, only cauſed his hex 
beat more frequent; two ounces more made 
reſpiration difficult and troubleſome ; but 
went off upon letting out a large quantit 
blood, which appeared ſomewhat clotted, . 
the iliac artery. The ſame doſe being again 
jected, the dog expired. A very thick n. 
blood came from the iliac vein when open: 
in the other veins, and in the arteries, 't 
lightly concreted ; but in the heart, and es 
ally in the left ventricle thereof, ſome part « 
was ſtrongly coagulated. 

12. Half an ounce of Spir. Salis Dulc. int 
ed, after the ſame manner, into another dog. 
reſpiration thereby became ſtrong and high;! 
by degrees it ſunk ſo faſt, that the dog « 
before the injection was finiſhed, The bl: 
appeared greatly concreted in a'l the veins: 
arteries, The lungs were inflamed, the he 
filled, and, as it were diſtended with blood; 
that four ounces were taken from the right i 
tricle, concreted like a gelly. In the left ti 
was little, but ſtrongly coagulated ; and ini 
aorta 'twas like a poly pus. 

13. Half a dram of ſalt of ſteel, diſſolve! 


gular vein of a dog, gave him a palpitatio 
the heart, and a very great difficulty of reſp! 
tion; upon which he died, The blood in 


iliac vein was not concreted, but a little clom 


In the heart and aorta it was ſomewhat coi 
lated, but leſs than in other experiments. Fri 


Emmenolog. p. 167, 171. 180—183. For m. 


experiments of this kind, made upon arterial 


of it appearing as compact as if the cavity of 
the vein had been injected full of wax. The 
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venal blood, and upon the ſerum, See Pitca | 


Element, Med. p. 28—33. 
Whihs 


two ounces of water, and injected into the} 


=” ile of another, taken freſhly from the receptacle, into the veins? 


. 1 
i 
1 A 2 
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Whether any conſiderable change is to be obſerved in the pulſe, the urine, 
er excrement of the receiving animal, or in the quantity of his inſen- 


* tranſpiration? | ; 
iether, the other dog being full fed at ſuch a diſtance of time before the 


” a 


ing dog, being hungry before, will loſe his appetite more, than if the 

ent dog's blood had not been ſo chylous? And how long, upon opening 

ora dog, the admitted blood will be found to retain chyle? 5 
ether a dog may be kept alive without eating, by frequently injecting 


* - 
4 * 4 9 
p .. 


eether a dog that is ſick of ſome diſeaſe, chiefly imputed to the maſs of 
tals may be cured by exchanging it for that of a ſound dog? And whether 
ga dog may receive ſuch diſcaſes from the blood of a ſick dog, as are not 
ice of an infectious nature? | FR 
at will be the effect of frequently ſtocking an old and feeble dog with 
ood of young ones, as to livelineſs, dulneſs, drowſineſs, Oc. 


ecker a ſmafl young dog, by being often freſh ſtocked with the blood 
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;, alfoung dog of a larger kind, will grow bigger than the ordinary ſize of 


kind? 24 | | 
cher any medicated liquors may be injected, together with the blood, 


ag? And in caſe there may, whether will there be any conſiderable 
ce found, between the ſeparations made on this occaſion, and thoſe, 
wag would be made, if ſuch medicated liquors had been injected, with 
cher vehicle, or alone, or taken in at the mouth? 


w N ether a purging medicine given to the other dog, a while before the o- 


n, the receiving dog will be thereby purged, and how? 
eecher the operation may be ſucceſsfully practiſed, in caſe the injected 
be that of an animal of another ſpecies, as of a calf into a dog, Sc. and 
old animal, as of a fiſh, frog, or tortoiſe, into the veſſels of a hot ani- 


and vice verſa? 
ether the colour of the hair or feathers of the receiving animal, by the 


; # gently repeating this operation, will be changed into that of the other? 


Whether by frequently transfuſing into the ſame dog, the blood of ſome 
l of another ſpecies, ſomething further and more tending to a degree of 
ee of ſpecies, may be effected, at leaſt in ſimilar animals, as ſpaniels and 
a dogs, Ir; grey-hounds, and ordinary grey-hounds, Cc? 

7 hether the transfuſion may be practiſed upon pregnant bitches, at leaſt 
at 8 tings of their gravidation? And what effe& will it have upon 
belps * : 


«3% 


' «4 , 
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= rom ſeveral experiments of the transfuſion | ledge that one animal may live with the blood f 
blood, mentioned in the Philoſophical J mo 2 4 


ble another; and that thoſe animals, which want 
un appears, that the blood of young crea- blood, or have it diſtempered, may be ied 
24 mitted into old ones, makes them, as | with a ſufficient quantity of ſuch as is from 

= you:g again. And the principal advantage | other animals. 
ec pined by ome experiment is 8 2 | 
OL, 1, r 


SECT. 


tion, that the maſs of blood may be ſuppoſed to abound with chyle, che 
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SECT. III. 8 
The ad van- HO! the ſemeiotical part of phyſic ſeems leſs capable than any of re . 
2 ving improvements from natural philoſophy ; yet by giving light? 
7 4 — anatomy and pathology, *twill enable a phyſician the better to form a Jud | 
tical part of ment upon the conſtitutions of his patients, and the ſymptoms of their diſeaſ 
medicine. For certainly, to be acquainted with the ſolids and fluids of the body, is t 
beſt qualification for this purpoſe. A naturaliſt, alſo, by improving t 
curative part of medicine, may alter the duration, ſeverity, and event; 
diſtempers ; for the common predictions of phyſicians are built upon the p 
ſent eſtabliſh'd remedies, and a dogmatical method of cure: whereas, 
generous and powerful medicines were diſcover'd, they need not ſo ofte 
in acute caſes, wait for a criſis to inſtruct them“; and the threatning ſyn; 
toms of chronical diſtempers would preſently prove fallacious. 
The Peruvian When the Peruvian bark was ſcarce heard of among us, I rec 
* mended it to ſeveral of my friends afflicted with quartans, in the m 
egucs. unfavourable ſeaſon of the year; and under ſuch diſadvantageous circur 
ſtances, that their phyſicians only hopes depended upon better conjunctur 
yet, to the ſurprize of them all, it never failed. Some, indeed, ſuffered: 
lapſes, but they were again relieved by repeating the medicine; ſo that mu 
eminent phyſicians, moved by theſe examples, gave into the uſe of it, x 
were never deceived thereby T. And granting relapſes do happen, yet i 
very ſerviceable to procure a reſpite, wherein a phyſician may have recou 
to other remedies ; tho? the bark is every way ſufficient in a prudent hand 
knows how to aſſiſt it by gentle purgatives J. I cannot, therefore, but W] 
der it has never been tried in other diſeaſes ; for *tis highly probable thi 
medicine able to prevail againſt ſo obſtinate a diſtemper as a quartan, wher: wan 
many of the moſt conſiderable parts of the body are affected, ſhould be inet: an > 
tual in others d. But whether this remedy expels the morbific matter, or alt: wil 


This is an uſeful hint to phyſicians : to wait | a fever, if the blood be thin, will raiſe the pi 
for a criſis is leaving the diſtemper to itſelf ; to | but depreſs it, if that be thick: ſteel, if: 
promote it, is determining the fate of the | veſſels will ſuffer a farther diſtenſion, opens! 
patient the ſooner ; but to prevent it, where this | ſtructions, but increaſes them if the veſſels 1 


can be done with ſafety, is the thing we ought | yield no more: emetics prove cathartic if the ff 
principally to endeavour. mach be ſtrong; and cathartics prove emeti 

is a curious obſervation of Dr. Freind, that be weak : ſudorif cs thin the blood, but do Wn 8 
that phyſicians unjuſtly complain of the uncer- | promote ſweat, unleſs the cuticular glands be Ne 
tain effects of remedies ; and that the fault they | and open, &c. See Emmenolog. p. 148-155 Win 
attribute to the medicine, is in truth their own. | + This method is now generally practi 110 t 
For he ſhews that the different operation of re- wich happy ſucceſs; and we are obliged to * K * 
medies ariſe not from a change of virtue in the | Boyle for ſetting it on foot, "I C 
medicament, which continues always the ſame, | {$ Mr. Boyle is often an excellent guide tot ee 


but from the different ſtate of the body wherein | ſicians, and recommends nothing to them wii Wl DY. N 
it is applied. The action of the former, ſays he, | reaſon. This advice, alſo, — 65 happily} 

is ever ſimilar to itſelf ;, tho", according to the in practice; and the bark is ſucceſsfully uſed 
different diſpoſition of the body, it may ſeem to.ſ a ſtomachic, an aſtringent, a ſtrengthener, a cor 
produce different, and, perhaps, contrary effects. al, £c. and Kill ſeems applicable to many a 
Thus the Janie fire will ſoften ſome things and | purpoſes. b a 
harden others, by acting in the ſame manner; and : 


= 
* 
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ture, ſo as to render it harmleſs; or whether itafterwards ſecretly produces 
Joxious effects in the body, muſt be a work of time to diſcover *. In 
ean while, if Riverius has not flatter'd his Febrifugum, there will be no 


8 of a ſafe remedy for quartan agues. f 5 ** 
ht?! proceed, as ſtubborn a diſeaſe as is that of the kingꝰs- evil, we have known 
Ju d, as we ſaid above, by a ſlight and eaſy remedy, I might add, that an 
cal of ienced chymiſt, has promiſed to ſhew me a way of making very uncom- 


pet rational predictions, in ſome abſtruſe diſeaſes, by examining the 
es urine. But as ſome chymiſts have written extravagantly upon a 


O 
i Wabjc& ; and as I have not hitherto ſeen the experiment, I dare not of- 
E sas an inſtance of what I am endeavouring to ſhew, But *tis not al: 
= er improbable that by precipitation, and other unuſual ways of exa- 
ofte che urine, made by the ſame patient, at ſeveral times before, during, 
JM! ter ſome great alteration in the body; many diſcoveries, particularly 
inte diſcaſes, may be made, eſpecially, if other excrements of the ſame 
ec fit be at the ſame time chymically examin'd. 

m Mt queſtion, concerning the curableneſs of all diſeaſes, might eaſily be de- h many df 
CU pe a. by obſerv ing'tis one thing to aſk, © whether all diſeaſes be curable,” caſes em 
tur: ll Wiferent one whether all perſons are recoverable;” for a diſeaſe may ee. 
edt beamgrable, either in its own nature, or by accident: that is, either *tis in- 

m in every patient, or the circumſtances of a patient may render it ſo. 
+ iowier of Paracelſus wou'd affirm every diſeaſe to be curable in every 
et | 


F nor would a moderate Galeniſt aſſert that the gout, the dropſy, and 
co ne, are univerſally incurable. | 3 | 
rue, I cannot but condemn the vain- glory of Paracelſus, and his followers; 
ink mankind obliged to the chymiſts for giving us hopes of performing 
Zreate cures than were before their trials attempted. For, till the world was a- 
hen wal d by many promiſes, and ſome great performances of Arnoldus de Villa- 

Paracelſus, Rulandus, Severinus, and Helmont, phyſicians made very free 
"alt e word incurable ; and wou'd rather detract from nature andart, than con- 
both, inconjunction, could perform more than ordiniry medicines. And, 


e 5 bere are ſtill too many, who, tho they will not openly ſay, certain diſeaſes 
„ Ut 8 n $ = . 12 * 990 3 IT $5.38 1 25 >o6 Wl; 

es“ e urable; yet wou'd undervalue, if not deride him, who ſhould attempt 
cls 1» patients afflicted with them, So that I am apt to think many men have 


Ws. 


metic nu 


pffered/todie, whoſe lives might have been ſaved; wou'd phyſiciaps have 
ted to ſave them. .*Twere, therefore, doing no ſmall ſervice to mankind 


e ca egllection of the cures of ſuch perſons as have recovered after bein 
155 Np unced incurable by the doctors, to prevent them, for the future, from fa- 
wy e cheir own ignorance upon the weakneſs of nature; and pretending to the 
bat the art of phyſic mult fail with their ſkill. Nor ſhou'd the cures of na- 
to %% omitted in ſuch a catalogue, becauſe they ſhew what may, poſſibly, be 
wit r natural means, to evacuate the morbific matter, or change its nature; or 
r dhe cone ofa part, or irengihofthe body, may be vitiatedor impair d 


FX . ' 4 ler We 5 «re, 2 .ag e 3 A . "US 
„n hitherto proved a ſafe and admirable| any dregs, or il effects behind it, 4s was lontz 
. in prudent hands ; and is ſtill a noble] the out; cry again iu. 
n mtermitting fevers, without 9 a 341 PIMIeG7q}: 22234 ai Jail 
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e parents to marry her; which being done, ſhe was, according to his predit us 


De Uſefulneſs of Philoſophy. | 
whilſt it remains capable of ſome reſtitution. Dr. Harvey told me, that al 
e patient of his was Ron cur'd of a confirm'd cataract, by the uſe, 
i phyſic that promis'd no ſuch effect. The learned Petronius alſo mentin 
<« a venereal patient, who, having formerly loſt the fight of one eye! 
t a cataract, recover'd it by the uſe of the mercurial unctions preſcribed ky 
« for his other diſtemper.” And Mr. Hollyer, the lithotomiſt, gaven 
an account of a maid, who had ſo far loſt the ſenſe of feeling in the exten id 

rts of her body, yet without any diminution of her motion; that, t\ nl 
£ deſignedly pinn'd her handkerchief to her bare neck, ſhe would W 
about with it ſo fix'd, unſenſible of what had been done. But contin "al 
« ing, (added he,) a long time in the hoſpital, uncur'd; Dr. Harvey, ou 
<« curioſity, viſited her; and, ſuſpecting the caſe to be hyſterical, adviſed; 


66 
co 
cc 


* on, reliev'd from that ſtrange diſtemper.” | | 
That, in acute diſeaſes, perſons given over by phyſicians may recover, no 

will deny. Celſus, himſelf, ſays, it ought to be obſerv'd, in acute ca: 
that the ſigns of life and death are very fallacious ;” and Hippocrates, 1 —àD 
maſter in prognoſtics, allows them to be uncertain 'z whence the French 
verb, tis better to be ſentenced by the doctor, than the judge.“ Nay, 
ven in chronical diſeaſes, where events uſually anſwer the phyſicu 
1 3 there are, ſometimes, ſuch cures perform'd, as may encoury 

uman induſtry, and prevent a fick man's friends from deſerting him, yl 
any Hife remains. For it not only frequently happens, that perſons git 
over by ſome phyſicians, are cured, gon x more — than ſxilfi 
by others; but thoſe whom judicious and experienc'd men have deſpar # 
of, thro* the ſuppoſed incurableneſs of their diſeaſe, rather than their x A. 
ſonal condition, have been recover*d by powerful remedies. And of {n *w i Ir 
ſuch cures I am, myſelf, a witneſs. Among other accounts I have ! 
ceiv*d of the cures of cancers, perform'd by Dr. Harberfeld, phyſician ' lp 
the king of Bobemia, I cannot omit that upon an Eng/i/h woman, above | 
ty years old, whom, after having long lain in an hofpital in Zealand, 1 
a cancer*d breaſt, he perfectly cured . in the ſpace of ſix weeks, 


one ſingle internal remedy. This relation was made me by perſons er 
eat veracity; the one a phyfician, an eye-witneſs of the cure; the obs ns. « 
a child of Cornelius Drebell, who not only faw the cure, but knew the“ i _ 


man before that time, and was the perſon who brought her to the doc 
The fame perſons inform'd me, that the medicine was a chyanical liqu = 
which being given, about a ſpoonful or two for a doſe, worked ſuddenly, : WF vw 
briſkly, by vomit ; ſo that its operation ended within an hour or leſs, 4 , 
it was taken, Some of it they preſented me with; and finding it to taſtel . 
vitriol, I ſuſpect that to be its chief ingredient. They farther aſſured v ea 
that having obtain'd of the Doctor a large quantity of that ſpecific, they » "i 
therewith, both in England, and elſewhere, perform'd furprizing cures in) 
king's:evil. And an eminent gentleman of this nation, now alive and healt! ef 
was cured thereby; tho' the king's-evil had brought his arm to that conditiv 
that the chirurgeons appointed the time for his amputation. And, by the inten 
1 8 9 


— by 4 
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he . mo liquor, they profeſs themſelves to have cur'd many external 
LE 2 5 But theſe are rather chirurgical than phyſical cures. 
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„ e fad prognoſtics phyſicians uſually make of dropſies, particularly the 
1 , are kg bn verified, when they only preſcribe common me- 
du 4 4 I remember a happy cure of this diſtemper perform'd by a Ger. 


phyſician, of whom I had heard a great commendation in Holland. I 
him, in many reſpects, a modeſt man; and tho? he durſt not promiſe 
ie ſo formidable a diſeaſe, he acknowledg'd himſelf poſſeſs'd of one re- 
wich had never hitherto fail'd him; tho? try'd upon perſons of dif- 
ages, ſexes, and conſtitutions. And as incurable as the radicated 
i imagin'd, eſpecially in intemperate perſons ; yet I knew an honeſt 


ſed ant in Amſterdam, who, after being ſo long tormented with it, both in 
edi: nds and feet, that his fits would confine him a great part of the 
and not leave him without hard knots in his joints, was cured with a 
| no ew doſes of a powder and tincture, not only of his pains, but gouty 
ca» WS ; and tho? he indulg'd himſelf the free uſe of Rheniſb wine, he has 
5, th Ne my had a fit ſince that time, which is ten or twelve years ago, as himſelf 
by me. 1 1 
* ar a ſkill in chymiſtry“, and other parts of philoſophy, may aſſiſt to The fone in 
Gcix r more able remedies than are yet current among us, might be ſhewn in — — 4 
ours cher inftances; but I chuſe to inſiſt upon that of the ſtone in the blad- ti ſolvable. 
, wi _ er. 
gin 9 3 
z1tul Wy miftry, as it has of late been cultiva-|cohere among themſelves, proceeds from attrac- 
ſpar Y ears no leſs ſerviceable in philoſophy |tion, and is variouſly changed, according to 
c. And "is ſurprizing to ſee how Sir | their various degrees of contact. By means of 
IT e applies it to the nobleſt pur- |theſe Lemmata, which are proved by geome- 
{or —_— nature. Dr. Friend, in his chymical |trical writers, and, particularly by Sir Iſaac 
ve! has undertaken to give a mechanical Newfon and Dr. Keil, he attempts to ſolve the 
bg of the principal operations of this art. —.— firſt of calcination, diflillation, and 
ich end, he lays it down, by way of po- | ſublimation, which he ſuppoſes to be analytical 
ve! | Wn, that all fimilar bodies are in a ow operations ; and ſecondly, of fermentation, di- 
„y edo of their homologous fides ; if — extraction, precipitation, and cryſtal- 
Ks. nme denſity, that their weights are as the | Hization, which he treats as ſynthetical. In the firſt 
is L..... but their ſurfaces, as the ſquares of their place, when the Doctor {i that liquefaction 
ons en: that the moments of bodies are in happens while the fiery N inſinuate 
> 00 . compounded of their of mat - themſelves between the particles of bodies, and 
he v velocity; that if a body be ſpecifically disjoin them, ſo that they touch each other in 
400 than a fluid wherein it is immerſed, it ſewer points than before ; as appears from the 
f Lich a force anſwerable to its exceſs of rarifaction of the body diſſolyed: and from the 
liqu y ; but if lighter than the fluid, it aſ- different coheſion the parts of bodies he 
y, 48 with the force whereby its gravity is |deduces all the variety char happens in liguefac- 
5 4 _— ed by that of the fluid; that there is an ſ tion. Calcination, ſays the Doctor, is the effect 
2.1 ave power in all the parts of matter which [of liquefaction continued; wherein the more 
oh $ itſelf but to ſmall diſtances ; being | volatile Corpuſcles fly off, and the particles of 
ed u reſt at the point of contact, and decreaſing the fire enter the body in ſuch plenty, and in- 
ey l than a — — ratio of the diſtances; |timately mix themſelves therewith, that it can 
ind bis power differs with the various tex - no longer appear in the form of a fluid ; and 
ry _ —t per, ofthe particles, and is greater | hence, ſays he, the weight of the calcin'd bo- 
241) e fide of the ſame article than on the dy is increaſed. And vitrification, according 
dis chat the ſmaller the particles are, they | to. him, is no more than-a greater degree 
ten — with the greater velocity; calcination ; as common glaſs is made by a 
: 7. that the force, by which particles! long continued fuſion, which throws off the 
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finger, from without, he could ren 
means, he ſaid, he had cur'd a citizen of Cork of a large ſtone; which, up 


( 
| 


as I afterwards found it. I then aſked him, if he had any diſſolvent fort 


of their rarifaction and ſpecific gravity, Thus] digeſtion, in the ſame manner, by the attract 
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der. For tho? it be almoſt univerſally pronounc'd incurable, F remember 1, 
famous Monardes, treating of the ſeed of a Peruvian plant, call*d Chalchy, 
tells us, *tis highly efteem'd by the inhabitants of the country, wherein 
grows, not only for a diuretic but a lithontriptic, „of which, ſays he, thy i 
7% produce ſo many inſtances, that I cannot but wonder at it.” And the ly 
ned Dr. Gerard Boot had a famous remedy for the ſtone, wherewith, as he tg] 
me, he had frequently cured it in the kidneys z but that in the bladder 
thought impoſſible to be diſſolved : yet a little before his death, he ackngy 
ledged he had then lately done it to one Mr. Moulin; and that too by his co 
ſtant medicine, the diſtill'd water of arſmart, which he accidentally lean 
from a country Gentleman, who had cured great numbers therewith, 
Being ſome years ſince in Ireland, J met with an ancient empiric, fama 
for cutting for the ſtone in the bladder: who having given ſome good prooty 
his ſkill where I happen'd to be, I conſulted him upon a ſuſpicion J long h 
of a ſtone in my bladder; but he, upon ſearch, aſſur'd me there was non 


ſtone ; he anſwer'd, he could cure no man of a confirm'd ſtone, without t 
help of his knife ; but as for lumps of gravel, not firmly cemented, he had: 
internalremedy, by which, with a particular way of cruſhing them, with! 

* them voidable by urine. And by t 


inquiry, I found to be true, and therefore purchas'd his receipt. 

Cardan relates, that in his time there travelPd a man over Lombardy, who, 
a certain liquor, ſafely, ſpeedily, and — cur*d the ſtone in the bladd 
and Laurembergius has told the world how he cur'd himſeif of the ſame | 
Millepedes, &c. And, indeed, the beſt arguments that are brought to ſt 


lighter, and more droſſy particles: hence the | ſolving in a liquor, or menſtruum; and tt + 
gravity of the glaſs exceeds that of the mate- | operation he divides into diſſolution and eb. 
rials whereof it is compos'd. Secondly, the | tion. Diſſolution happens, ſays he, if the c like al 
Doctor aſcribes the aſcent of fluids, in diſtillati- | puſcles. of the body to, be diſſolved, attrati apr 

on, to their diminiſhed weight, by means of | particles of the fluid, more ſtrongly than th 
rarifaction; and the impulſe of the fire; which attract one another; in the mean time, the! 
acting with great velocity; may raiſe very hea- | cluded air; being: rarifed,-breaks out, and d 


vy particles. Whence the time of elevation, in | ſes an ebullition, and the motion ; increaſing f en 
bodies diſtill'd. is in a compound proportion, heat enſues. Fiſthly, the Doctor accounts 7 . 


Tpirks of Whig! of ſa-armonine; ©@e.; boing|of .the: particles 3:0ndys that. jo this, ghee 13 7 | 


ſpecifically tighter; and more ſuſceptible of ra- || made uſeof. Sixthly, he ſays, that/precipitais 


rifaction, aſcend eaſier by the ſame heat, in| ariſes, if a liquor of a leſs ſpecific gravity bei 1 


diſtillstion than common water: as acid ſpirits, pour d into a menſtruum of a greater, leſſens“ ⁵. 4 to 


4 


Whick are heavier than that, require a longer gravity and tenacity of its parts, ſo as to let l. 05 


time to carry them into the receiver. The ſ particles, which are now ſpecifically heavier m  _ * 
inereaſed ſurface of the rariſied particles, will, the fluid, fall down or when the particle“ rio! 


lation, becauſe this expoſes them the more, to | carry down with them, when pour'd into it, i 


alſo, greatly contribute to their aſcent in diſtil- ¶ a liquor ſpecifically heavier than the menſtru! ling 


the action of the fire. Thirdly, the impelling | the ſolid particles floating therein, which © "i darts 


fore of the fire, is, according to the Doctor, the | lie at the bottom z being ſpecifically heavier di 


principal cauſe of the elevation of the parts of the menſtruum, In the laſt place, the Dol © n of 1 


ſdlid bodies in fublimation.”--Fourthly, the Doc. | tells us, that cryſtallization is immediately? 8 int 


tor defines'fermentation to be an inteſtine motion | entirely performed by the attraction of the falt 
of the parts of bodies, ariſing from ſolids, diſ- particles concern d. wt ddt js velit! 


—Y 
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one to be incurable, without cutting, ſeem inconcluſive. If appeal be 
to numero fruitleſs rot OT, the preceding experiments may be op- 
. beſides which, Horatius Augenius tells us, © he cur'd a youth at Rome, 
o was going to be cut for this diſtemper; and likewife that the Feſt, 
0 confeſs'd him, perſuaded him to uſe Millepedes 3 having experienc'd 
Weir efficacy both upon himſelf and others:“ and, indeed, 1 have found 
co be highly diuretic and aperitive. 3 5 
it be objec , that medicines muſt loſe their virtue before they canreach 
bladder, I grant this is commonly true: yet ſome medicines do retain 
f hel nature after man alterations and digeſtions ; as turpentine, aſparagus, 
aubarb, manifeftly affect the urine. Again if it be faid, tho'a liquor 
were Found capable of diſſolving the ſtone, *rwill be ſo corroſive as to fret the 
es or bladder; I anſwer, that vinegar will diſſolve crabs-eyes, which 
e ſtones we are ſpeaking of, are form'd in animal bodies; and even the 
olid body of coral. The bare juice of lemmons and barberries readily 
Nees both pearl and coral. What aracelſus and Helmont, indeed, relate of 
Hb, wherewith they prepared their ſpecific againſt the ſtone, and 
prets ded to reduce all ſtones, minerals, &c. into inſipid water; I require 
evidence for before I believe: yet a chymiſt, who often adviſed with 
ut preparing this liquor, proſecuted the buſineſs ſo far, as to bring me 
21 was ſurpriz'd at; for it not only diſſolv'd common ſulphur, and 
t it over the helm; but reduc'd antimony into ſweet cryſtals, with a 
fewWherecof, to the aftoniſhment of many, Dr. C. without purge or vomit, 
ir C. C. of a very radicated and deſperate diſeaſe. To the ſecond part 
o objection it may be replied; did we know and conſider well, how 
perations of natural bodies depend upon the ſuitableneſs and difference 
figures of their parts, and the pores interſperſed between them; the 
r of impoſſibilities would not appear ſo great as they now do. 
t it is very poſſible for one body to act upon another, without acting, in 
anner, upon different bodies, ſeemingly more expos'd to that action, 
from the load- ſtone, which attracts iron, and not wood or ſtraw. And 
tee nearer our caſe ; quick-filver, that will not corrode the ſkin, nor af- 
e tongue with pungency, readily diſſolves the compact body of gold, 
even 472 fortis, that corrodes ali metals beſides, will not touch; and 
Pick-ſilver will not diſſolve iron, whilſt Aqua fortis inſtantly frets it a- 
1 a *. So that, tho? I dare not believe all that's affirmed by the chymiſts, 
pitati 1 as 
y ben 8 ä 
lens) co the manner wherein metals are dif- ] outmoſt particles, and the main maſs: of the 
o let l. ea wenttruum, hear the great Sir Jſaac ] metal, and ſurrounding thoſe particles, looſen 
/3er tl .“ When Aua fortis, lays he, or ſpirit ]“ them from the main maſs, and ſet them at 
ticles ( rriol, pour'd opon filings of ir>n, diſſolves ]“ liberty to float off into the fluid? And when 
nſtrus lings with a great hea! and ebullition; is f“ the acid particles, which, alone, would diſtil 
0 it, is heat effected by a violent motion of“ with an eaſy heat, will not ſeparate from the 
ich ans, and does not that motion argue, that | particles of the metal, without a very violent 
ier uu id of the liquor ruſh towards the | ** heat, does not this confirm the attraction be- 
| or the metal with violence, and run for- tween them? When 4qua forti: diſſolves 
% e i pores, ll they get berween its dier, and nos gold, and Ae regia diſs 
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he devour'd had been diſſolv'd in his body. 
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as to their having made, or ſeen, inſipid diſſolvents of gold ſilver, and oth 


compact bodies; becauſe I have hitherto been unable to procure them; ,, 


many things that I have not only read, but heard and ſeen, keep me fra 


poſitively denying their poſſibility. And who knows but that art or nato 


may afford a liquor whoſe parts ſhall be adapted to the parts of a human ci 
culus, as thoſe of quick-filyer are to the pores of gold; whilſt its operati 
upon the body is no greater than that of quick-ſilver upon iron? Steep an eg 
in ſtrong vinegar, for ſome days, and the external ſhell will be eaten ayy 


whilſt the thin ſkin contiguous to the white of it, remains entire; the open 


tions of diſſolvents muſt, therefore, be determinate by the textures of the) 
dies whereto they are applied: ſo that a liquor uncapable of corroding aha 


and ſolid body, may be unable to penetrate a ſoft and thin one, of a texty 4 


unfit to admit the particles of the menſtruum. Another thing that encoury | cha 


me in this opinion, is, the relation of Sennertus, who tells us, that in they: 


1632, * his friend Dr. Nęſter inform'd him, there then lived in his nei W. 2 
* bourhood, a man of Lorain, call'd Claudius, about 58 years old, whof ſt 


* quently devour*d coals, bones, wood, ſtones, glaſs, metals, &c. and event 
c moſt filthy things that could be offered him; of which, ſays the Doctor, 
“ mong others, I was an eye-witneſs.“ Sennertus adds, that not hear: 
& of this Claudius for ſome time, he ſent to inquire what was become of hi 
c when the Doctor return'd a letter from the miniſter of the place, to conf 
the firſt account; himſelf declaring the man, whom he had long ho 
4c to diſſect, was yet alive, and continued to devour all things as former 
te tho* his teeth being now blunted, he did it leſs frequently.” More exam 


of this kind we meet with in writers of good credit: Columbus, particulu 
records one of a glaſs-cater, mention'd, alſo, by Sennertus. And, not long in 


there was, here in England, a private ſoldier very famous for digeſting ſtor 


with whom a curious perſon purpoſely convers'd for a day together; 


ring which he obſerv'd him to eat nothing but pretty large tones ; : Al 


ubſtance, as if the ſto 
heſe caſes, ſurely, pro 
that a menſtruum not ſo corroſive as to fret the body, may diſſi 
ſtones, and other compact ſubſtances. But if a liquor, prepared by: 
ture only, can, in a human ſtomach, diſſolve that great variety of 


found his excrement chiefly confiſted of a ſand 


dies above mention'd ; why may not a menſtruum, produced by 1 0 ; | 


ting and heightning nature to the utmoſt, be capable of diffolving fi 
ſtances of different textures? It muſt, indeed, be acknowledged, that {6 


common menſtrua as diſſolve one body, will oftentimes not med yu 
with another; which may proceed rather from our want of ſkill to? 
pare the moſt powerful menſtruum, than any impoſſibility in the thing; ſo: 


% entrance? For 
% Aqua fortis mix 
* with {al-armoniac; and even common ſalts 


&« ſolves gold, and not ſilver, may it not be ſaid ua regia is nothing elſe! 
e that Agua fortis is ſubtile enough to penetrate 
« gold as well as ſilver, but wants the attractive 
cc force to give it entrance; and that Aqua regia | ſolved in Aua fortis, enables the menſtw 
« is ſubtile enough to penetrate ſilver, as well as | to diſſolve gold, tho' the ſalt be a groſs boi 


« gold, but wants the attractive force to give it | Newton, Optic. p. 352, 358. 


with ſome ſpirit of fa; 
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t ſee why a menſtruum may not be obtain'd whoſe variety of parts, fi- 

and motions, might gain it admiſſion into different bodies. Thus, 

qua regia diſſolves gold, but not ſilver, and. Agua fortis diſſolves ſilver, 

ot gold; yet quick-ſilver will diſſolve both gold and ſilver, copper, 

and lead“. | Fo HEE 

d becauſe this ſuppoſition, that penetrating menſtrua are proportionably 

Wi ve, is apt to ſtop the inquiries of judicious men, I can aſſure them, that 

common houſhold-bread, as was formerly hinted, I have, by a gentle heat, 
aa ſpirit, which, when rectified, would operate on the hardeſt bodies 
4s in a ſhort time and without fire, to extract a ſtrong tincture from 

W blood-ſtone, unpowder'd granats, and, even, the hardeſt of bodies next 

ME monds, rubies. And that theſe high tinctures did not proceed from a 

> of colour in the menſtruum, I convinced my ſelf by obſerving that it 

9g. from ſome minerals, force a deeper colour than from others; and that, 

„ kept ſeparate, it continued clear and limpid for many months. 

tit may be farther objected, that what diſſolves the ſtone in the blad- 

of one man, may not do the ſame in that of another; ” I reply, this 
er been proved; and were it true, as the ſpecifics for agues, fluxes, 

like, are juſtly prized, tho? their effects be not equally ſtrong in all 

Page ; 'cwill be worth knowing that the ſtone is not, in its own nature, 

able diſeaſe : and it would well reward any man's induſtry to relieve 

feu from its torture. | 3 

diſtemper I the rather choſe to inſiſt upon, becauſe *tis generally 

t abſolutely incurable by internal remedies, in any ſubject whatever: 

ing dwelt too long upon it, I defer conſidering the dropſy, and 
chers that commonly ſtand in the catalogue of incurable diſeaſes. I 

ſhalonly add, that altho* Helmont and Paracelſus, by the ſhortneſs of 
on lives, ſeem to give teſtimony againſt themſelves; yet they cer- 

1 1 invented ſome extraordinary medicines ; ſuch, for inſtance, were their 

oms: yet none of them were comparable to the preparations of Butler. Butler's 

an, as Helmont relates, had a ſmall ſtone, which being ſlightly plung'd Stone. 

dil, or almond- milk, communicated ſuch a ſanative virtue thereto, that 

coonful of the former cur'd a Franciſcan Friar of a dangerous eryſipelas in 

arm, in the ſpace of an hour; and one drop of the latter applied, in 

| ce Wpreſence, to a woman's head, immediately reliev'd her from an intolerable 
icrania; and tho? ſhe had been for ſixteen years afflicted therewith, it re- 

= not, to his knowledge, in ſeveral years.” He adds almoſt as ſtrange 

perform'd, in one night's time, upon a ſervant of his wife, by anoint- 


i ' G We part affected, with four drops of the ſame oil. Nay farther, he tells 
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will, according to the late Mr. Hawks- , tween a ſquare inch of ſheet-braſs, and 225 
no means account for the ſuſpenſion of | ſquare inches, that is, an equal weight of tinſel 
ſolid bodies in lighter fluids, that the | /amine, weigh'd in water, is vaſtly too ſmall 
ins a large quantity of ſurface, by being | for this purpoſe. He, therefore, concludes, that 
into minute parts therein ; which is the | the ſuſtentation of metals, and other ſubſtances, 

a way of accounting for this phenome- | heavier in _ than the fluids, which diffolve 
or he found, by experiments, that the | them, are « floating therein by the prin» 


- Þ-r-cen an ounce of ſolid glaſs, and | ciple of at | Hawiſbee's Experiments 3 
_ q"antity reduced to fine powder; be- p. 231236. 9e æper 3 
8 f \ 6 L. I. 1 | us, 
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— us, that the maſter of the glaſs- houſe at An/werp, being grown enormouſ; 
« fat, was ſoon reduced to a moderate ſize, by nimbly licking, with thet 
& of his tongue, a ſmall fragment of the ſtone, once every morning.“ 7, 
theſe he ſubjoins other ſtrange ſtories, which tho? I cannot believe, yet qi 
cumſtances will not let me rejet. A gentleman in France was reported 

| poſſeſs ſome portion of this ſtone, and to have cured many inveterate diſeaſa bu 
by ſuffering the patients to lick it; and my friend, Sir Kenelm Digby, W wh 
was then in that country, could not, upon inquiry, find this report to be al 
bulous. Beſides, Helmont not only relates theſe cures as an eye-witneſs, M an 
ſays, that once ſuſpecting the virtue of this oil, he anointed it on the righ 
arm and ancles of his wife, who had, for many months, been afflicted vit 
ſevere pains in the former, and very great tumours in the latter; whereupo 
motion was immediately reſtored to her arm; all the ſwelling of her |: 
and feet diſappear'd; and ſhe continued healthful for nineteen years afte 
wards, And this relation, ſhe herſelf, long after the death of her huſban 
confirm'd to our friend Dr. C. Theſe particulars receive confirmation fro 
two remarkable circumſtances : for firſt, Helmont is the more to be credit: 
here, becauſe he mentions cures not perform'd by himſelf, but by a ſecon 
perſon, and that too, with remedies unknown to him; ſecondly, our f 
mous countryman, Dr. Higgins, who lived familiarly in the ſame houſe wii 
Butler, gives a ſtrange atteſtation to his ſecrets. 

But whatever be thought of Helmont's relations, we have reaſon enough t 
conclude, that the power of nature and art may reach much farther than man 
diſtruftful, not to ſay, indolent men have imagin'd; and, therefore, the pre 
noſtics, even of celebrated writers, are not to be relied on, when they aſſe 
that particular diſeaſes, or particular patients, are abſolutely incurable. Th 
ſolid advice of that judicious author Celſus, deſerves a greater regard: whe 
a medicine fails, ſays he, we are to * Hh the patient more than him th 
« invented it; and ſo proceed to try, firſt, one thing, then another.“ 


— — a 3 * 


—— * 


Ur. IV. 


The advan- 
tages of natu- 


phy, appears in that our aliment requires art to direct its preparatio 3 
ral philoſophy 


„ 12/ and order it to the beſt advantage. The inhabitants of Barbadoes, St. Chriji 
7 be of Pber s, and other Charribbe iſlands, ſupply us with remarkable inſtances her 
phie. of ; where the poiſonous root Mandiboca is converted, as was formerly fail 

| into both bread and drink: being carefully freed of its moiſture by the pre 
dry'd inthe ſun, and reduced into meal, it makes the fggmer ; and, by bein 
chew'd, and ſpit out into water, it ſoon purges it ſelf Of its noxious qualiſ f 
and becomes the latter, | = 


To, the dietetical part of phyſic is improveable by natural philoſ 
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4 ey having in ſome of our American plantations, found it very difficult 


wy Ec good malt of maiz or Iudian corn, they firſt reduce it to bread, and 
1 ards brew a very good drink from it. And *tis my opinion, that the 
t ci er's art is capable of great improvements among ourſelves. ny 
ed» not in the knowledge of fermenting liquors, alone, that we are defective, 
aſe o of the materials wherewith they may be made. In China, they make their 
rom barley; in the northern parts thereof, from rice and apples; but in the 


ee, tho? faintly: 'tis made at any ſeaſon of the year, but beſt in the win- 


in teri 7apan, alſo they prepare a ſtrong wine from rice. Wein England, like- 
wi have great variety of wines from cherries, apples, pears, Sc. little inferior 
upa e of foreign growth. But to manifeſt our want of curioſity in this affair, 
le Kervable that the drinks of one country are often unknown in another, The 
* ne of China and Japan is no where to be found in Europe; and beer or 
Ane eſteem'd great rarities in places where I have travelPd, The common 
fro: in many parts of Muſcovy, and other northern regions, is hydromel, or 
lit walWfcrmented with honey; and if a due proportion of theſe ingredients be 
co: Oed, and the fermentation be ſkilfully order'd, ſuch a clear, ſtrong, 
ir whine liquor may hence be prepared, as is not eaſily credited. In Brazil, 
wii an where, they make ſtrong wine of water and ſugar: and in Barbadees 
th e many liquors unknown to us. Among the 7. urks, where wine of the 
th 1 forbid by their law, the Jeus and Chriſtians keep, in their taverns, a 
nan Ta made of fermented raiſins. And I my ſelf, by fermenting raiſins and 
"ro wal in due quantities, without yeaſt, tartar, or any thing of like kind, have 
an Treancly, in few days, prepared a good vinous liquor, which afforded, by 
7, dition, a large quantity of inflammable ſpirit. 
they e ſometimes wonder'd, that men have fo little curioſity to try what 
the lia arc obtainable by wounding trees and other vegetables. The Sura in the 
aies is made of the juice that flows from the cocoa-tree; and ſailors 


haetten been inebriated, in that country, with the liquors made of the fer- 
mented juices obtain'd by the inciſion of vegetables, And that alſo in Europe, 
tat tricious juices of trees, as drawn from the earth, receive great alteration 
they come to be aſſimilated, appears from the practice of the Cala- 
and Apuleians, who, between March and November, obtain, by inci- 
rom the common aſh-tree, a ſweet juice ſo like the manna, in that ſea- 
bering to the leaves of the ſame kind of trees, that they call it Manna 
e, trunk-manna ; and uſe it ſucceſsfully. That this ſweetneſs proceeds 
nagggom the peculiar nature of the ſoil, appears in that *tis alſo to be found 
err places. To proceed: in ſome northern countries, the liquor that 
out of the birch-tree is uſed as a preſervative againſt the ſtone ; for 
purpoſe Helmont highly extols a drink prepared thereof, with daucus- 
and brook-lime. But the extraordinary effects I have ſeen of the liquor 
in this caſe, and that when other remedies fail'd, occaſions me uſually 
vide a quantity of it every ſpring. It may eaſily be preſerv'd by pour- 
on the top of it, or by diſtillation ; tho” the beſt way is to impregnate 
the fume of ſulphur. I ſhould not be thus particular upon liquors, 
eat 1 ſuſpect, if a greater was made, and more ſkill _ in 
n 2 eir 


51 
The different 
Foe. ov 
different na- 
tions. 


e ff ſoul ern parts, of rice only. The wine uſed by the common people will in- 
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their management, they might, by recruiting the ſpirits, and inſenſibly alter 
the maſs of blood, eaſily prevent and curealmoſt as many diſeaſes as our comm, MM 
ſophiſticated wines occaſion. For, in fermentation, the active and ſpirituous py, i 
ticles of vegetables being ſet looſe, and much better ſe 
than by commondiſtillation; they are incorporated wit 
diately convey'd, by the blood, to thoſe parts of the body, where their open 
tion is required. Talking, one day, with a very learned and experienc'd ph; 
ſician about the nephritic virtue of wild carrot- ſeed; he told me, with a ſmi} 


arated from the groſſe 
our aliment, and imm 


that fermented in ſmall ale, he found its effect too great; for that he ſeldy il 


heard of thoſe patients more to whom he had once preſcribed it. 
But to leſſen our wonder at the efficacy of fermented liquors, we may co 
ſider what virtue is aſcribed to a bare infuſion of tea; which among the Chin 
and Japoneſe, is the ordinary drink of perſons of quality; who value it ſo highh 
that a ſingle pound of the Japan ſort is often ſold for an hundred pounds of 
ver: and no wonder, if it preſerves them from the ſtone and gout. I have be 
told, that, ſomewhere in the Eaſt-Indies, they make a drink of the raw fleſh; 
goats, capons, and the like; which, with rice and moloſſes, they add to a qui i 
tity of water, and diſtil, in an alembic, to a low ſpirit, calPd Arrac, which the 
frequently drink in hot weather, and find very cordial. Such a liquor, indes 
ſeems neceſſary to thoſe of that climate, in order to recruit their ſpirits, « 
hauſted by the exceſſive heat thereof; as the merchants travelling thro? t 
ſcorching deſarts of Arabia, Perſia, or Turkey, find it beſt to quench the 
thirſt with brandy, or the ſtrongeſt Perſian or Spaniſh wine. The neceſſt 
of ſuch a practice is alſo confirm'd by the concurrent teſtimony of ſuch; 
our own nation, as have travell'd in hot countries. | 
Not only our liquors are improveable by natural philoſophy, but likewi 
the other parts of our aliment: it teaches us to make better bread than is con 4 
monly uſed, and diſcovers a better art of cookery than Apitius left us; th 
of pleaſing the palate without prejudice to health. Men, unaſſiſted by philol 
phy, have gone far in preſerving food by excluding the air; which daily a 
perience inform'd 'em contributed to its putrefaction. The learned Mr. B. 
reel lately aſſured me, he had eat biſket in Holland, which, being carried fro 
Amſterdam to the Eaſt-Indies, was thence return'd good, by keeping it alli 
time in caſks well-calk*d and lined with tin. A friend of mine has alſo a v. 
of preſerving fruit, for many months, by a bare artificial excluſion of the at 
But it ſeems more difficult and uſeful to preſerve fleſh ſweet in long voyag 8 
without ſalt, which is apt to occaſion the ſcurvy and other diſeaſes. The men N 
whereby the ſailors do this, is, firſt to dreſs the meat, then cut it into flics 
and laying them regularly one upon another in a cloſe caſk, they pour cla U 
fed butter thereon, to fill up all the interſtices ; obſerving to keep the cal 
cloſe cover'd. And I am not without hopes that a method will be found! 3 
continue even raw fleſh ſweet, by ſomething leſs corroſive than common ſal Ml 
For not to inſiſt upon the curing of neats tongues with falt-petre z I hari 
for experiment ſake, kept a whole large puppy, for many weeks, untaintc 
in the midſt of ſummer, by bare immerſion, in a well-ſtopt veſſel of ſpirit 
wine; and might, but for want of opportunity, have preſerv'd it much Jon 
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queſtion not but water will aboliſh the taſte that the ſpirit communi- 


what it thus preſerves. ö ; 
Mr is a thing but lately known in theſe weſtern regions : if we, therefore, 
r how many bodies the confectioners and others, not only preſerve by 
ns, but render grateful to the taſte, it will ſeem probable that expe- 


cretes beſides the ſugar-cane may, perhaps, be brought to yield a ſugar 
ing to their reſpective natures: the Indian liquor, Sura, made from the 
f the cocoa- tree, by being evaporated and expos'd to the ſun, congeals 
ine ſugar, which tho', by reaſon of its brown colour, it be not much eſ- 
pet a ſkilful naturaliſt might poſſibly improve it. Garcillaſſus alſo, 
of the fruit of a Peruvian tree called Melle or Mulli, tells us, that 
«tr bbing it gently between their hands in warm water, they deprive it 


l its ſweetneſs ; after which they ſtrain the liquor, and leaving it a few 


do ſubſide, it becomes a very tranſparent drink :?* He adds, the 


e, by boiling, becomes an excellent kind of honey.” And that there 


at affinity between ſuch vegetable honeys and ſugar, appears from this 


orf the diligent deſcriber of the Brazilian plants, concerning the Ca- 


or Erva Baboſa. From an inciſion made in its ſhoots there flows 
<M&menſc quantity of liquor, whereof they make wine, vinegar, honey 
gar; for the juice, being naturally ſweet, is render'd much more ſo 
e oiling, as well as thicker ; ſo that, at laſt, it congeals to ſugar.” More- 


ie governor of a colony in North-America aſſures me, there is in New- 


. a kind of tree, exactly like our Walnut-tree, the juice whereof, that 


di rom inciſions, being gently exhaled, the remainder will congeal into 


a rine ſubſtance. The like was confirm'd to me by the Agent of the co- 
lo the Maſachuſets. And, laſtly, an eminent planter in America told me, 
ti the ſtalks of maiz afford a ſweet juice, which, boiled to a ſyrup, gave 
*<WMavour to tarts and other things, not diſtinguiſhable from ſugar.” He 


added that both himſelt and others had in New-England made ſuch a ſy- 


ich the juice of water-melons.” 


— 


By the different weight of human bodies, upon uſing particular food, 
red, that pork, melons, Sc. obſtructed inſenſible perſpiration, and 
y conſequence, unwholeſom. Tho', methinks, ſuch obſervations ſhould be 


* 


iy made and repeated various ways indifferent ages, ſexes, and conſtitu- 
ang bctore they are eſtabliſh'd into aphoriſms. And this proceedure might 
eas to prevent many diſtempers. Thus that aphoriſm of Sanctorius, to 
and drink more than uſual, once or twice a month, increaſes not the ſenſi- 
evacuations, but rendersa man lighter in the ſcale;” affords this important 
ary, © A regular diet has not the advantage over a debauch committed 
or twice a month; becauſe the quantity taken in, excites perſpiration 
ſurprizing a degree.” And truly, experience teaches, that the promoting 
ppreſſing of inſenſible perſpiration, whereby the body may, in a day, diſ- 
— tour or five pounds of excrementitious matter, has a greater ſhare 
* 8 
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yet unthought of, may hereafter be found for the ſame purpoſe. Ma- 


33 


es the means already mention'd, we may hope to find out others to pre- 7, II -— 
ehe health of men. The ingenious attempts of Sanctorius may furniſh us the ae = 


ew ways of diſcovering the wholeſomneſs or unwholeſomneſs of ali- / or un- 
ab hole ſomne ſi 


of aliments 
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in continuing health and caufing diſeaſes than is uſually imagin'd : ſoy 
ſtatics, an art long thought uſeleſs to phyſic, may give us many uſeful i” e. 
rections relating to the preſervation of health. N 
Philoſophy The naturaliſt can alſo deviſe means whereby to judge of the ſeveral ki; paul 
helps to judge of aliment; and likewiſe of the temperature of the air of any place. Phyſicz «nw 
of the air, generally ſuppoſe the light and pure water to be moſt wholeſom ; ſo tha; ul 


and water, . , . —_. 
a ts they Eaſy contrivance to know when water has theſe properties wou'd be of ſerv; «al Wir 


wwholeſomneſs We have been told, that water brought out of Africa into England was fou 

and unwhole- by common ſcales, to be ſpecifically lighter than ours, by four ounces int wy 8 

Jomneſi. pint. And as this kind of difference is eaſily found hydroſtatically, chymi t 
experiments might be made to diſcover the reſpective 3 of different» Mo 
ters. Thus, many kinds of pump-water will not bear ſoup, and ſome will: Ma 
dye ſcarlet or other particular colours. And I have often found an unſuſpeès feng a 
ſea- ſalt in water, by pouring thereinto a ſolution of fine filver, made in 4 ti t 
fertis : for as common ſalt, or its ſpirit, will precipitate the metal in forn Ra 
a white calx, in ſuch a ſolution ; I imagined, if the water had, in its pa H 
through the earth, gained ever ſo few ſaline corpuſcles, they wou'*d act, t 
faintly, upon the diſſolved particles of filver ; and accordingly _ th his 
mixture, a kind of whiteneſs immediately enſued. This experiment has tas b 
me to avoid ſuch water, and to uſe in its ſtead, rain-water, or that which; aa 
been freed from its ſalt by gentle diſtillation. 

Laſtly, natural philoſophy enables us to judge of the air, which is of! 

greateſt conſequence to the continuance of health; and to make farther by 
coveries therein, as to its wholeſomneſs or unwholeſomneſs in any place. 4 wg 
this Sanforius teaches us how to eſtimate, from the weight of the bodic my 
the inhabitants. The late invention, alſo, of weather-glaſſes, manifeſts ſu fam 
of its properties. I ſhall only add here, that the various operations of dit 
rent kinds of air upon certain ſorts of fleſh thereto expoſed ; upon ſome fad: i 
colours; upon bodies apt to tarniſh or gather ruſt, c. are more conſid: le 
able than men ſeem hitherto aware of. | 


8 — ry ns 
Conn 
e _ : 
| ; ; in 
The ef __ E come now, in the laſt place, to conſider the therapeutic part of phyii d 
Salle 5 whoſe improvement 1s, of all others, the moſt beneficial to mankin N., 


the therapeu- I cannot, therefore, but wiſh that many phyſicians took more pains, than ] a 
tic part of do, to advance it. The deſign of phyſic is to relieve and cure the patient ; a an 


phyfic. every part of the art is perverted, that does not conſpire to promote this ei Mit 
* Awitty phyſician being lately aſked, by one of the faculty, why, ſince p 
patient grew worſe under languid remedies, he did not preſcribe him ſon: ii Nur 
* thing more generous; adding, that otherwiſe he muſt neceſſarily die; the: d 
* 29 ther briſkly reply*d, let him die if he will, ſo he die but ſecundum arten wenn, v 


improve their hope there are few of this man's temper! *Tis pity there ſhou'd be ſo many lea beit 
art. ed men who think a phyſician has done his duty, when, after a diſcourſe: on 
the ſeat and nature of a diſeaſe, he foretels the event, and methodically 4 SA: 
plies a parcel of ſuch languid medicines, that he knows are as unable toc 


& *.* 


<< = 
: 
A < 
v 4 P # +, * 
* * 4 4 
© 
= % 
„ 


þ 


4 The Uſefulneſs of Philoſophy. 
0h a in che patient. Such a dull proceedure as this, whereto ſome lazy or 


ful“ ed practitioners confine themſelves, under pretence of its being ſafe, 
o ſed the whole profeſſion to the cavils of empirics. The Lord Veru- 


kn s us of one who uſed to ſay, ** your European phyſicians are learned 
ſich . tis true, but they know nothing of particular cures for diſtempers; ſo 
tha; he compared 'em to biſhops, who have indeed, ſzys he, the power of 
ert ing and looſing, but no more.” And Monſieur Balſac tells us of a phy- 


t Alan, who boaſted he had kilPd a man by the faireſt method in the 
Such kind of ſtories are readily embraced, and turn'd to the diſadvan- 


fou 
in! 
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ume. 
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a the chymical preparations from their ſuitableneſs to take; yet phyſi- f chymiſry to 


of: ei chinks, ſhou'd be careful not to occaſion their patients more uneaſineſs Se curative 


erd by 
. & ing: d 


endering evacuating medicines not only leſs nauſeous to the taſte, but 
ful in the operation. Thus, mineral waters will work briſkly, with- 
(iooning ſuch ſickneſs and diſorder as are frequent upon taking the com- 
mo s or potions: and a preparation I make with ſilver, will, taken in a ve- 

— ry. quantity, pleaſantly evacuate ſerous humours; nor need the perſon be 
eon to his room who takes it. And medicines, will, J hope, be found to 
patients without thoſe chirurgical operations of burning, cutting and 

Ping. Helmont ſays, he knew a country fellow who cured all treſh 
171: ds by a drink prepared of burnt Tilia: And J have more than once 
nkH O. that a ſcrophulous caſe was cured by Paronycbia. If we may credit 
n and Paracelſus, their Præcipitatus diaphoreticus, taken inwardly, cures. 
t; 4 CAT and the moſt inveterate ulcers: and if there be any truth in the relations 
s er H witneſſes, phyſicians and others, as to the effects of the weapon-ſalve 


rens 


ce: an pathetic powder, nature performs many ſuch cures with leſs. pain than 


fo: t urgeon. I knew, as I have before ſaid, a very ingenious man, poſleſs'd 
the oder wherewith he conſtantly undertook to cure the cancer'd breaſts of 
n. Wome, without any conſiderable pain; which I the rather believe it may do, 


lea Ber it ſeems to me a dulcification of arſenic. fixt with-nitre, and carefully 
url 'ira bm its corroſiveneſs, by repeated diſtillations, with freſh ſpirit of wine. 
ly 1 SO mentions the cures of ſome hurts in the head perform*d. without 
0 cl _ en noe. ES: | trepanning, 


=; 
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trepanning, wherethat operation vas judg/d neceſſary. And that formidable. 


way of ſtopping a hemorrhage from large veſſels by the actual cautery, would 
be needleſs, did we know ſuch remedics, as Petrus de Oſma mentions, in hi 


letter to Monardes, dated from Peru. In the city of St. James, ſays he, | 


% lying in the province of Chyle, Anno Dom. 1558, there were ſome India 
& captives who cut off their own calves of their legs, which, for want of othe | 
% proviſion, they broil'd and eat; but the greater wonder is, that by apply. 
<« ing the leaves of a certain plant to the wounds, the flux of blood was im. 


e mediately ſtopp'd.” I knew a rich man who had an uncommon fiſtula in | 


his breaſt; and having, in vain, conſulted the ableſt chirurgeons of ſeveral | 
countries, twas, at length, reſolv'd to trace it with the knife: whilſt they were 
preparing for the operation, a chirurgeon accidentally came in, and told the 
patient he could eaſily cure him without cutting; which he ſoon did, by the 
uſe of an almoſt indolent remedy ; as the patient himſelf aſſur'd me; who, | 
moreover, ſhew'd me his breaſt, and procured me ſome of the medicine, [| 
ſhall here add, that a certain perſon having lately receiv*d a kick from a hor; 
the phyſician and chirurgeon employ*d, concluded the part gangren'd, and the} 
patient in ſo deſperate a ſtate, that they deſired to be excluded attending him: 
upon this, a large doſe of Sir Walter Rawleigh's cordial was ſent him; he took| 
it; his fever and delirium left him ; and, to the ſurprize of every body, hi 
limb was perfectly reſtored. As a confirmation of theſe relations, I ſhall pro. 
duce what Piſo ſaw perform'd by the illiterate Indians.“ Such gun-ſhi| 
4 wounds, ſays he, as, I remember, the European chirurgeons, both Porti. 
c pueſe and Dutch, thought incurable without amputation, were excellently| 
& cured by the natives, with freſh-colle&ted gums and balſams; and I can 
<« farther teſtify, that by nothing but tobacco- juice they cured ulcers and mor: 
6 tifications, which were given over in the hoſpitals.” | 

Nor is rendering a cure agreeable, the greateſt advantage the art of healing 
may receive from chymiſtry; it may, likewiſe, aſſiſt to diſcover the qualities 
both of ſimple and compound medicines. By its means we learn the predo- 
minant minerals in medicinal waters; tho? this is a ſubject that remains to be 
1mprov*d upon. And many trials have convinc'd me, 'tis rather our own, than 
the fault of nature, or of chymiſtry, that we remain ſo ignorant of medicaments 
for tho? the abſtruſe properties of ſpecifics are not, I fear, eaſily learnt, with- 
out particular experiments and obſervations; yet many ſimples haveunregarded 
qualities, ſuch as ſourneſs, ſaltneſs, corroſiveneſs, &c. reſiding in matter near 
kin to ſalt, or ſulphur; whereby they frequently operate. And theſe qualities 


ſeem to be diſcoverable by chymiſtry, without making trial on the human bo- 


dy. There are ſome plants whoſe juices will coagulate into a ſalt, which may 
be call'd eſſential; and ſuch vegetables as theſe may be diſtinguiſh'd from others, 
And poſſibly, alſo, ſalts may differ in figure, taſte, Sc. ſo far as to be diſtin- 


guiſhable into different kinds. If, likewiſe, we compare the ſalts of theſe ve- oa f 
; 0 


getables with thoſe of others, ſuppoſed to abound in volatile and ſaline parts: 
and, farther, examine other plants bychymical operations, whilſt weremark their 
diſpoſition to yield ſpirits or oils by fermentation, withother particulars, where- 
in they agree, or diſagree, with each other, *tis very probable we ſhould make 
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any diſcoveries of their reſpective natures and properties. The infuſion, or 
WWccoction, of ſome plants will become red by the addition of alkaline falts, 


his © hilft acids will much impair, or deſtroy, that colour. A little Agua fortis 
he. Wimmediately turns the red tincture of brazil, made with water, into a pale yel- 
ia; ow; a ſmall quantity of the lixivium of pot-aſhes, dropp'd into an infuſion 
ne: If red roſe-leaves, changes it into a muddy colour; anda little ſpirit of ſalt, 
ly. no a fine red. A very ſtrong ſolution of pot-aſhes will precipitate a part of 


Ine decoction of red-roſes; and upon filtring the mixture the groſſer parts 
ill remain behind, like mud, of a dirty colour; but the liquor tranſmitted, ap- 
ears high colour'd like muſcadine. As galls, a ſtiptic vegetable, afford a de- 
Woction, which, with copperas, makes the common ink; fo other aſtringent 
Plants may ſerve for the ſame purpoſe: for vitriol put to a decoction of oak- 


the | | 1 
* Wark, or red- roſes, log-wood, or ſumach, will make a writing ink; but that all 
, Iſtringent vegetables will do the ſame, I cannot affirm. Obſerving that a ſo- 


Nution of vitriol, and the decoctions juſt mentioned, precipitated each other, I 
Wifoly'd cryſtals of filver in water, which make a colourleſs liquor; and found 
ey precipitated differently colour'd ſubſtances in the infuſion of ſeveral vege- 

bles according to the ſeveral diſpoſitions thereof, Thus, alſo, Saccharum 


the 


- K f aturni, whilſt diſſolv'd in the ſpirit of vinegar, that extracts it, being put to 
niz; infuſion of log- wood, Lignum Nephriticum, or red roſes, they will precipi- 
bree each other. Add to theſe, that ſulphureous oils, as Oleum Tartari per de- 


W114, dropp'd into the expreſſed juice of ſeveral vegetables, turns it, in a 
oment, to a lovely green, whatever be the colour of the vegetable. And 
o' it be controverted whether quick-lime hath any ſalt that will diſſolve 
water, or of what nature it is; ſome experiments therewith have ſhewn me, 
jat the water thereof, well made, will precipitate a ſolution of ſublimate, 
d turn ſyrup of violets green. 

Inext obſerve, that alſo the medicinal qualities of animal ſubſtances are diſ- 


EH 


Cal 


I 0 

* overable by chymiſtry; as we formerly ſhew'd by diſtilling the calculus bu- 
edo, uus, how it differed from the ſtones of the earth. By diſtilling one parcel 
obe! crabs eyes, infuſing another in vinegar, and a third in white wine, perhaps 


mething peculiar to the nature of this concrete may be found. Nay, in 
me animal ſubſtances, the proper experiments will ſhew remarkable changes 


than Þ 


oY d properties, which are ſcarce perceptible to the eye. Thus I have remark'd 
rde urine kept cloſe for many weeks, in a moderate heat, the virtues depend- 


ara! g upon its volatile ſalt, will be ſo heighten'd, that whereas ſpirit of ſalt 
lites! ing added to freſh urine, they quietly mix; dropping the ſame ſpirit 
Abo- to digeſted urine, an hiſſing and ebullition will preſently enſue, and the 

Platile and acid ſalts ſoon after coagulate together into a third ſubſtance a- 


* Win to fal-armoniac. And ſo, tho' ſyrup of violets, diſſolved in a little 
tin. ech urine, ſeems only thereby diluted; a few drops of fermented urine, pre- 
. ve ty change it to a deep green. Laſtly, the ſame digeſted urine dropp'd 


to a ſolution of ſublimate, immediately turns it white, by precipitating the 


arts; 1 
their! Percury diffoly*d therein. | 
— W Here is an unexceptionable method chalked out for eſtabliſhing a materia medica upon a 


foundation, 


nany | Vol, I. gh *" "T0 
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To diſcover The following experiment may afford a certain way to diſcover whether be. 7 


whether be- zoar be genuine or adulterate. We took 40 or 50 grains of choice orienti 


zoar be ge- bezoar, reduced to powder, and, in a bolt-head, poured on it ſix drams of good 


nuine or adul = . * 
terate. ſpirit of nitre, to try whether this liquor would prove a fit menſtruum for i 


as we found it did for the Calculus humanus. And tho? this effuſion being 
purpoſely made in the cold, the liquor did not, at firſt, ſeem to work on the 
ſtone; yet, ſoon after, it fell violently upon it, and diſſolv'd the greater pan 
of it, not without noiſe, and a great efferveſcence. The ſolution was almg/ 
red, and the glaſs being ſet in a digeſtive furnace, the whole powder not on 
ly diſſolv'd, but being left, for a night or two, in a north window, it affy. 
ded ſeveral ſaline concretions, much larger than could well have been expec.; 
ted from ſo ſmall a quantity of matter; and theſe cryſtals, whilſt they ven 
yet in the glaſs, very nearly reſembled ſalt - petre. 
174 ſtill'd in a ſand - furnace by degrees of fire, giving a ſtrong one at the laſt; w 
feed peru. obtain'd a little black oil, ſwimming upon the ſpirit, which was alſo dark ar 
muddy, as if incorporated with ſome more oil. The weight of both thei 
liquors was 23 grains, beſides which, there ſtuck, to almoſt all the upper pu 
of the retort, a thin film of oil, which, together with a ſtreak of the lik: 
reaching to the bottom of the receiver, we eſtimated at 3 grains more, andi 
reckon*d 26 grains forthe weight of the whole aſcended matter. The Can 
mortuum amounted to full the remaining weight of the two ounces, The emyj 
reumatical liquors, that came over, ſmelt much like thoſe of harts-horn ; an 
the ſpirit was found to belong to the tribe of the urinous ones, or of volati 
alkalies; for it readily hiſs'd, and produced bubbles, with good ſpirit i 
falt, turn'd ſyrup of violets green, and being dropt into a ſolution of ſubl 


mate, chang'd it white; the oil that ſtuck to the retort, and which was 
tid, like that of harts-horn, eaſily diſſolv'd in rectify*d ſpirit of wine, ai: 
afforded a reddiſh brown ſolution. The Caput mortuum appear'd very blac. i 
and ſome grains of it were found readily diſſoluble in ſpirit of vinegar : I; ? 
ing calcin'd in a well- covered crucible, with a ſtrong fire, it became pus“ 


white, and weighed leſs by ſome grains, than an ounce: and we alſo fount 

that being pulverized, it taſted hot and bitteriſh upon the tongue, like goo 

quick- lime, and that it was not only of an alkaliſate, but a lixival nature: f 

it preſently turn'd ſyrup of violets green, and quickly afforded an orang 

colour'd precipitate, with a ſolution of ſublimate. 

Mineral But farther, the naturaliſt may, by this kind of proceedure, increaſe the . 
N 1 be teria medica; for chymical preparations will diſcover that various bodif 
muiredefitr- not hitherto introduced into medicine, may be ſafely uſed; and that other 
whoſe exhibition is attended with danger, may be more freely employ'd. Son 

chy miſts have lately made very good medicines out of zink, or ſpelter. It! 

often excited my wonder, to find phyſicians and chymiſts ſo negligent ind 

covering the qua'ities of mineral earths, and the like bodies that abound. 

moſt countries: for tho* they be look*d upon as ſtain'd elementary eartl 


I have, ſometimes, ſeen a great variety of them dug up in a ſmall ſpot: 


ground, ſo very different from each other in colour, taſte, conſiſtence, : 


other qualities, as to make it very probable their natures were _ N 


Two ounces of oriental ſeed- pearl, being put, whole, into a retort, and d. 
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ne true bole-armeniac, and Lemnian earth, have been highly eſteem'd, 


be. 3 doth by ancient and modern phyſicians, as antidotes for malignant diſeaſes, 
nt nd che plague itſelf; but as there are ſtrong ſuſpicions that theſe earths come 
3000 o us adulterated, 'tis ſtrange phyſicians ſhould not try whether their own 


cannot furniſh them with as good. The attempts lately made, might, 


reit, Mount 

Ki. 4 would think, encourage them herein. For, without crediting Fobannes 
| the Jomtanus, the ſuppoſed inventor of the Terra Agillata Strigonienſis, who at- 
pen rms it to be tranſmuted gold; I find learned phy ſicians prefer it to the Lemni- 
moſt nearth, that is brought from Turkey ; particularly Sennertus highly recommends 


W againſt the plague, peſtilential fevers, the bites of venomous creatures, the 
arrhea and dyſentery ; he adds, that the chymiſts call it Axungia ſolis; 
Which brings to my mind, that a gentleman once brought me a particular 
Arth, found either in this, or ſome adjacent country, which, tho? it ſeem'd 
ut a mineral. one, afforded a conſiderable quantity of gold. They have, 
so, found in Hungary, an earth call'd Bolus Toca vienſis, ſaid by Crato, to 
elt in the mouth like butter; and, in other reſpects, to be like bole-arme- 
ac; to which, he preferr'd it againſt catarrhs, and found its ſucceſs very 
Wreat in the plague that reign'd in his time at Vienna. And a very learned 


d ſucceſsful phyſician of England, did lately, in peſtilential fevers, prefcribe, 


pr 
i ich a good effect, a red earth he found near the town where the plague , 
indi ged. That experienced chymiſt alſo, Johannes Agricola, greatly commends 

e Terra Silefaca in ſeveral diſeaſes, and equals it to the beſt of Turkey ; tel- 


g us, moreover, what ſeems ſtrange, that the ſpirit of it diſſolves gold, as 
ell as Aqua regia, tho? more lowly, into a red ſolution, which in few 
ss precipitates the gold in fine powder. The ſame author relates, that he 
Ws ſeen another earth, found near Weſterwaldt, in colour between white and 

llow, preferable to the Silgſian, as yielding more falt than that; and diſ- 
being filver ſo much better than other menſtrua, as to render it potable, 

Id parable into a uſeful medicine in cephalic caſes. Nor am I ſurprized at 
Ne efficacy of theſe earths, conſidering how they may be imbued with mine- 


| fames, or tinged with mineral juices, which, having never felt the fire, 
pur, Win all their looſe and volatile parts, with a greater diſpoſition to com- 
Count unicate their virtues, than when reduced to a more fixed ſtate, or after the 
e co tolence of the fire has thrown off their finer particles. 
re: Such mineral bodies as are, of themſelves, noxious, or unfit for medicinal Cymiftry na 


es, may, by chymiſtry, be reduced towholeſome medicaments, and ſo again CI 
US Medica- 


large the materia medica. Thus I knew arſenic brought, by ſalt-petre and ſpi- nfs inte fach 


he n Wtof wine, into a balſam, which, ſurprizingly cured a phyſician of my acquain- as G be 
Lodi nce, of dangerous venereal ulcers. And tho? biſmuth has not, till of late, e. 
othe een uſed bur as a coſmetic; yet Claſſeus, by calcination, and the addition of 
Son irit of vinegar and Cremor tartari, makes two medicines thereof, which he 
' Ith ighly extols in the dropſy. A chymiſt alſo, of my acquaintance, prepares it, 
t ind 1th common ſublimate, into a white powder; a, few grains whereof purge 
undi ently. Digeſtion, with powerful menſtrua, &c. may reduce the rankeſt poi- 


dns to excellent remedies. And medicines thus prepared are highly extoll'd 
y Helmont, But tho' he ſpeaks = an hyperbolical manner concerning them, 
2 yet 
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ſpot! - 
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Hen the ex- pence of a cure. The end of medicine, *tis true, regards men's health, and mi 
Pence of acares their purſes 3 yet a phyſician, in equity, ſhould conſider the poor. Tos 
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yet, when I conſider what great things are frequently performed by antimo. 


ny, mercury, opium, even in the common preparations of them, it ſeems pro. 
bable, that a more ſkilful management might thence obtain very extraordina 

remedies. *Tis ſald, indeed, that when a poiſon is corrected, it thereby loſg 
its activity; but the ſimples above-mention'd, ſufficiently ſhew this not tob: 
true, which are, by that means, prepared into ſafe and effectual medicine; 
Thus the bezoar mineral, wherein, when duly managed, the purgative and eme. 
tic quality of the antimony is changed into a reſolving diaphoretic and deob. 
ſtruent one, becomes a good medicine; and is well recommended by Rzveriy; 
Crude Aſarum, in like manner, known to be emetic, is very eaſily render 
diuretic, as ſome phyſicians aver, and ſerviceable in ſlow fevers. And that al 
other animal and vegetable poiſons may be corrected, without loſing their ef. 
cacy, is affirm'd by Helmont *, Crabs-eyes, reſolved into their original milk 
ſtate, he ſays, will do it in many vegetables; which was confirm'd from th 
experience of a phyſician of my acquaintance. Another, tho* no friend u 
Helmont, aſſured me he had ſeen vegetable poiſons, and, particularly, Napelly, 
ſo corrected by the volatile ſalt of tartar, as to become innocent. I ſhall ſy 
nothing here of Helmont's Sal circulatum ; but as to the volatilization of ſalty 
tartar, my own experience perſwades me *tis poſſible. *Tis true, it muſt be; 
powerful corrector that can thus alter many different poiſons ; yet I cannot ſa 
but ſeveral particular bodies may, by difference in the management, be pre. 
pared for-medicinal uſe, without laborious or general correctives. Even lucky 
hits will, ſometimes, afford us theſe diſcoveries; as Helmont found that Aſarin 
loſes its emetic property, and becomes a diuretic, by boiling in common vr 


ter; tho' boiling it with the ſame degree of heat in wine, will not aboliſh is i 


native quality. I have known white hellebor, opium, Sc. when duly pr: 
pared, given, with happy ſucceſs, in ſuch quantities as would, otherwiſe, har 
proved pernicious. The violent emetic and cathartic properties of antimony, 


are daily deſtroy*d by calcination, with falt-petre ; corroſive ſublimate, by ; 


ted ſublimation wth freſh mercury, becomes a medicine that children m 
take with ſafety ; and, even, that violent emetic, flowers of antimony, wu 
force the higheſt cordials are unable to abate, may, by bare heat and ki! 
be corrected, ſo that treble the common doſe ſhall only prove a gentle di. 
phoretic . | 

Natural philoſophy brings another advantage to phyſic, by leſſening thee: 


* To ſhew an eaſy way of converting Tan es One way of converting poiſons into 
ſons into ſafe medicines, and afterwards how | remedies, is, to give them in very ſmall doſe 
to apply theſe medicines as alteratives, occaſio-|whereby their ſpecific virtue, as Dr. Mead | 
nally, would be greatly to ſerve mankind, and | ſerves, may be diſcovered. E. of Poijiti 
advance the art of medicine. Whoever has the|p 
ſecret of applying the ſtrongeſt medicines in due 
quantities, without promoting any ſenſible eva- 
cuation, and continues their uſe for the proper 
time, will, in chronical caſes, cure ſuch pa- 
tients as others would be apt to judge incura-| 


who, even from real gall, prepared an excellet 
Febrifuge, which was ſo gentle as not to pro 


emetic. Hiſt. de Acad. 4. 1703. p. 64. 
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Nothing of the extravagant fees given to the phyſicians of ſome places; the A. 
Posbecaries bills, in particular caſes, are ſo enormous, that after a recovery, the 
Poor patients are often diſtreſſed to pay them. Hence it happens that the ne- 
W<cſicous either languiſh without relief, or too late implore the help of a phyſi- 
jan; whereas it were eaſy to preſcribe cheap medicines, that ſhould, at the 
ame time, be efficacious. One way of doing this, is to avoid crowding a pre- 


gredient in a compoſition often demands correctives, a vehicle, Cc. yet I 
m of opinion, *twould be no detriment, were phyſicians more ſparing in be- 
owing them. The addition of needleſs ingredients increaſes the bulk of a 
edicine, renders it more difficult to take, nauſeates the ſtomach, and pre- 
rents the efficacy of the more ſerviceable parts therein, *Tis, moreover, a 
great impediment to the diſcovery of the virtues in ſimples, thus to huddle 


tis impoſſible to know the operation of each. Again, tho* from exhibitin 
ne of theſe complex medicines, a phyſician only expects an effect ſuitable to 
he ſingle quality predominant in the whole; ſeveral of the ingredients may 
ave ſuch particular effects, as he never dream'd of; and excite the latent ſeeds 
f other diſtempers. Thus, I remember, an oculiſt told me, he had frequently 
pund that parſly, accidentally uſed, either internally or externally, would cauſe 
great pain or inflammation, in ſore eyes; and my own were thus affected once 
dy eating ſauce, wherein this herb was an ingredient. Tis ſaid, in favour of 
eſe compoſitions, that tho? ſome noxious ingredients enter them, they are ſo 
ualified by the reſt, as to become innocent: yet in venice-treacle, the ſame 
uantity of opium, tho* mixed with above ſixty other drugs, retains its virtue. 
And, perhaps, the rcaſon why thoſe, who are continually taking phyſic, are 
ſually troubled with 0: 4i;temper or other, is becauſe, by the variety of 
ie medicines they uſe, uch humours are diſturbed, as might, otherwiſe, have 
Ein dormant. But another argument for the uſe of compound medicines is, 
What how numerous ſoev-r the ingredients may be, they ſo temper and allay 
ach other, that the reſult of the whole, is one chief medicinal quality. And, 
n ſome caſes, this ſeems prob ble enough; for a decoction of galls, and a ſo- 
ution of copperas, neither f which a-part are black, make ink by their mix- 
ure; as brimſtone, ſalt- petre, and charcoal, join'd in due proportions, compoſe 
gun- powder. Yet, tho? a new property ariſes, when a multitude of ingredients 
are added together, *twill, I fear, be very difficultto determine beforehand what 
t will prove, whether noxious or harmleſs; or whether the principal parts ſhall 
be improv'd, or impair'd. Thus, tho? crude mercury, crude nitre, and crude ſalt, 
ling y adminiſtred, even in large quantities, are innocent; yet a compoſition of 
he three makes a ſublimate, a few grains whereof will poiſon a man. Tho? I can- 
ot, therefore, commend the uſe of thoſe famed compoſitions, mithridate, venice- 
reacle, and the like, when two or three ſimples might doas well; yet, becauſe long 
experience has ſhewn them to be good medicines in many cafes, they ought not 


Ito be neglected. But *tis one thing to uſe ſuch a compoſition, after trial we 
| prov 


nd confound them together; for when a number of ingredients are mix'd, 
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cription with ingredients z tho? Iam not for exploding all compound medicines n 
or complicated caſes will, ſometimes, require ſeveral qualities in one reme- dicines conſi- 
y, which are not, perhaps, obtainable from any ſimple. And altho? the chief deres. 
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proved 1t a lucky one, and another to rely on a huddle of ingredients, before 
experience has manifeſted the nature thereof. In a word, tho? I had no great 
opinion of the contrivers of the medicines, into which ingredients are thrown 
by ſcores, I would not reject an effectual one, tho? it prov'd ſo by accident, 
rather than deſign. A wife man may uſe a remedy, that none but a too! ̃ 
would have deviſed. | -Y 

Another way to leſſen the charges of a cure, is to throw out of compoſitions 
ſuch ingredients as are unfit for the management directed. Tis not without 
ſurprize and indignation, that I ſee in the preſcription of phyſicians, and, 
even, in their public diſpenſatories, ſuch a want of ſkill in this particular. T- 
uſual with them to order many things to be diſtill'd in Balneo, which, wich 
that heat, will yield nothing, or only a little nauſeous phlegm ; while the vir. 
tues of the ingredients, remaining behind, are often thrown away after the 
diftillation is over. *Tis, in moſt caſes, very unſafe to conclude the virtues of di. 
ſtill'd liquors the ſame, as of the ingredients they are made from. 

Again, ſuch ingredients, as uſed ſeparately, would be effectual, are often 
ſpoiPd by an unſkilful mixture. I have ſeen many proceſſes, wherein ſaline 
ſubſtances of contrary natures are order'd; tho? there are ſcarce any bodies in 
the world more oppoſite to each other than acid ſalts, whether volatile, . 
fixed. Hence it frequently happens, that two good ingredients are deſtroy'l 
And this is the caſe, when acid juices are order*d to be diſtill'd with alkaline 
ſalts; thus ſpirit of urine, and the ſpirit of falt diſtill'd together in Balneo, yield 
nothing but phlegm ; leaving their active parts behind, coagulated into a fixed 
ſubſtance, a-kin to ſal-armoniac. In like manner, where active ſalts are mad: 


ingredients, unleſs judgment be employ'd in the compoſition, they frequent) 
deſtroy one another's virtue, and degenerate into a new thing; and thence, 
perhaps, out of many uſeful ingredients, one bad medicine ariſes, 

The naturaliſt may further contract the coſt of medicines, by ſhewing, that 
ehe, bebe any materials uſed in phyſic, have little, or no medicinal virtue, at leaft not 
. equal to the price they bear. I am not altogether for rejecting leaf-gold, and 
and others ne- precious ſtones; the diſſolvent in the ſtomach, may, thence, poſſibly, extra 
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rome that ſome uſeful parts, and, thereby, render them ſerviceable to ſuch as will gos WM . 
the price of them. I have, with different liquids, eaſily, and without hea, ppea 
obtained tinctures from gems, and ſometimes diſſolved them: nor do I deſpiſe n 
them exhibited in ſubſtance, Glaſs of antimony, which appears like a rub,, 0 


will readily impart an emetic quality to fluids; tho? as well rubies, as othe? 
Gems will endure a violent fire, and} 


gems, differ therefrom in fixedneſs. 


ruun 
mell. 


the force of ſtrong corroſive liquors; but the glaſs of antimony yields to ſpi· ent 7 
rit of vinegar, and a ſtrong fire diſſipates it into fume. However, *tis ou: 3 
thing to ſhew it poſſible for the human ſtomach to act upon gems and gold Much a 
and a different one to prove that it really does ſo, and by that means get Tul 
out the ſpecific virtues aſcribed to them. And were even this demonſtr- r int 
ted, it remains to be confirm'd, that theſe do more than cheaper ſimples: ſo hereo! 
that I ſuppoſe, phyſicians might do well ro preſcribe the latter, whoſe virtue s | nag 
unqueſtionable, to the poor, inſtead of the former, whole dearneſs is certain. The 
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7 What wonderful powers may reſide in the true Aurum potabile, I ſhall not Aurum pota- 
1 inquire: the attempts, ho ke it ſo ſeldom ſucceed dile pra ared. 
ow particularly inquire: the pts, however, to make it ſo ſeldom ſuccee 


Th . . F 
"nn right, that many have ronounced its preparation unfeaſible. But were it not; 


hy muſt it poſſeſs ſuch virtues as others boaſt of? The current reports con- 


I erning it, ariſe, not from experiments, but in great meaſure the authority of 


>oks that bear fictitious names. And ſome, I fear, commend it, from a ſup- 


} ofition that the gold is hereby rendered volatile, or exalted to a ſpiritual na- 


re; and argue its excellence from the nobleneſs of the metal. But, for my 
art, tho” I have a menſtruum that will ſoon, with a gentle heat, bring over 
rude gold enough, upon a firſt or ſecond diſtillation, to afford a high yellow 
olatile tincture; yet as I can quickly recover a malleable gold therefrom, I 


Ware not pretend to do wonders with the metal diſſolved therein. But to 


ake an Aurum potabile in an hour or two's time without a furnace, or any other 
iſtilled liquor than rectified ſpirit of, wine, I have ſeveral times prepared a 


Wlinemixture, conſiſting of one part of ſal- armoniac, two parts of roch-alum, 


d four of pure nitre. This, being well pulverized and mixed, I rubb'd dili- 
ently in a marble mortar with 15 or 16 parts, in weight, of the whole mixture, 
f leaves of gold ; and placing the whole in a ſmall new crucible, witha few 
indled coals around, at a ſmall diſtance from 1t, to neal the veſſel, I ſoon af- 


r ſſet them nearer, till the heat made the matter melt; and with that gentle 
Src I kept it in fuſion till it viſibly emitted no more fumes, but grew dry again. 


hen 8 taking it from the fire, whilſt it was yet warm, I dug it out as 
e, and having ſeaſonably pulverized it, that it might not attract 
e moiſture of the air, I put it to ſome highly rectified ſpirit of wine, which 


1 rithin an hour or leſs was thereby enobled with a rich golden colour. And this 
found by various trials, purpoſely made, to be a real ſolution of gold. And far- 


er, to make a preparation, wherein gold is reduc'd to very minute parts, with- 


; ut the . of mercury, or of any precipitation by means of ſharp ſalts, we 
ok refin'd gold, and diſſolv'd it in clean ſpirituous Agua regia; and inſtead of 
Mrecipitati gg the clear ſolution with oil of tartar per deliquium, ſpirit of ſal- armo- 


ac, Sc. we firſt, witha very moderate heat, drew off the ſuperfluous liquor, 


hereby the gold, with the remaining part of the menſtruum, was left in the 
Wppearance of athick oily liquor. This done, we pour'd upon it a treble weight 


f vinous ſpirit, totally inflammable; and in a ſhort time we had a very ſubtile 


Wowder or high-colour*d calx of gold that ſubſided at the bottom; the men- 
ruum being ſtrangely dulcify'd as to taſte, and become fragrant in point of 


mell. A very few days after, we decanted the liquor and put on it freſh ar- 


Went ſpirit ; when leaving them a while together, there ſubſided the like well- 
WE o/oured calx, more plentifully than before; whilſt the menſtruum acquir'd 
och qualities, as made it ſeem likely to prove an uſeful medicine. 


This powder of gold, tho? it ſeem'd not to require it, we farther purified 
or internal uſe, by burning a totally ardent vinous fpirit, twice or thrice 


F hereon, to carry off with it any little corroſive or ſaline particles that might 


ave ſtill adhered to the metalline ones. 
The ſpirituous Apua regia, here mention'd, which may probably be a more 


hynocent meiſtruum in preparing gold for medicinal uſes, I very eaſily make, 
mixing one part of good ſpirit of ſalt with two of ſtrong ſpirit of nitre. 


But 
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The Arcanum 
duplicatum. 


vile commodity, is an uſeful one in phyſic. Riverius commends it in pleur. 
ſies; and I have found that a ſpirit, made thereof, is no inconſiderable iquor 


ſoot for the ir principal ingredient. I remember allo an empiric of learning 
who became very famous for curing difficultdiſtempersof the brain, by a remec; 
he call'd his Panacea, or Aurum potabile, which, in exchange for another chymiclq 
ſecret, I learnt of him to be chiefly ſpirit of foot, wherein the flowers of fu.“ 
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But ſhould theſe, or the like preparations, poſſeſs medicinal virtues, thy Ml 
might, perhaps, be moreowing to the menſtruum than the metal; whoſe noble. i 
neſs depends upon the eſtimation of men, and is, accordingly, in ſome coun. Mt 
tries leſs eſteem'd than iron or copper. Nor, becauſe it is a fixed and precio 
body, muſt it therefore be an extraordinary medicine; for then diamonds wou! 
hardly be ranked among poiſons. Be this as it will, *tis abſurd that phyſicim 
ſhould prize ſimples, like drugſters, according to their dearneſs, or for coming 
from remote regions; as if God had made proviſion only for the rich, 
thoſe who trade to the Indies. On the contrary, it frequently happens, as w; 
before obſerved, that the Caput mortuum of the chymiſts, which is ſometime 
thrown away as uſeleſs, may have greater virtues than thoſe reputed noble 
parts, forced from the original bodies. And a deſpiſed common ſimple, ny 
an inſect or an excrement, may in ſome caſes prove nobler medicines than a 
extract, elixir, or a quinteſſence. Thug the ſuppoſed vile Caput mortuum, thi 
remains after the diſtillation of Aqua is diſſolved in common water, yield 
a falt, which being only depurated by frequent ſolutions and filtrations, be 
comes the famous Panacea duplicata, or Arcanum duplicatum, purchaſed at th 
price of 500 dollars, by that great chymical virtuoſo the Duke of Holſtein; 
concerning which that prince's phyſician thus writes to Schroder: Our cour 
has a thouſand times experienced the virtue of this ſalt, in hypochondriaci 
ce caſes, continued and intermitting fevers, the ſtone, ſcurvy, c. the doſe; 
from one ſcruple to two.” And another phyſician who frequented that cou, 
aſſured me of the diuretic and deobſtruent quality of this medicine. But vb. 
appears more ſurprizing, is, that the Caput mortuum of vitriol, when all tit 
oil is drawn out, and its fixed ſalt carefully ſeparated by water, the mere ſeem, 
ing Terra damnata, that remains, is parable into a nobler medicine, than, per. 
haps, either the oil, ſpirit or ſalt, of that mineral. That the bezoar-ſtone, fol! i 
at an immenſe price, is every way inferiour in virtue to the Calculus humans, 
we have the teſtimony of the experienc'd Bontius. And ſoot, tho? eſteem'l: 3 
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I know too that the medicines of ſome eminent phyſicians have the fpiritd 


phur were ſo diſſolved, as to ſwim about in ſmall drops of a golden colour, 2 pr 5. 
The expreſs'd juice of ſtone-horſe dung will give relief in a ſuppreſſion 0 * 
urine, to thoſe who are troub'ed with ſtitches or wind, and even in obſtruct. * OE 


ons of the liver and ſpleen. This homely remedy has, to my knowledge, been] 
ſo ſucceſsfully uſed by a great lady, that ſhe prefers it to chymical eſſences and 
elixirs. And many of the poor were cured of the plague with the ſame, uſe 
as a ſuccedaneum to the powder of ripe ivy-berries, when that dreadful diſten- 


W vidb! 
'd bu 


rewith 


per lately rag'd in Ireland. 3 ple“. 
The medicinal virtues of human urine, both externally and internally uſed, The u 

require a volume to enumerate : and an induſtrious chymiſt has a reαπ ii be a 

made a collection towards it, An ancient gentlewoman, whom I knew, was iv o 1. 


vue 
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hey 3 ; 
| Mie every morning; which reſtored her almoſt to a miracle. A perſon of 


And once I taught an empiric a cheap preparation of this excrement, 


Wccially the pleuriſy. | | 

Large quantities of wholeſome human blood are thrown away every ſpring 
d fall, as uſeleſs ; yet by a ſkilful management it will, without any thing be- 
es ſpirit of wine to keep it from corrupting, eaſily afford a ſpirit and volatile 
, preferable, I believe to thoſe of harts-horn ; for they have cured conſump- 
fs, aſthmas, Sc. to the admiration of my ſelf and others. To give one 
tance more, of the efficacy of things apparently deſpicable ; the common. 
od-lice or ſows, which I have both taken my ſelf, and frequently recom- 
nded to others, are excellent, not only for the ſtone in the bladder, but a- 


phyſician, to be the grand ſecret of an empiric, famous in England, for giving 
ef in fits of the ſtone ; and I knew an ancient gentlewoman ſkill'd in phyſic, 
s, having loſt the ſight of one eye by a cataract, had the ſudden loſs of that 

W the other foretold her by the oculiſts ; but, to my ſurprize, ſhe continued 


ich were recommended to her by a woman who had herſelf, thereby, been 
ed of a recent ſuffuſion in both her eyes. An ingenious phylictan, alſo, aſſu- 


Juice of the ſame animals ; being adviſed touſe it by an empiric, report- 
seo have therewith performed ſeveral cures. 3 

Puorprizing things have, alſo, been done in ſore and exulcerated breaſts of wo- 
by taking millepedes, bruiſed, in proper liquids; linen cloths being dipp'd 
hite- wine and applied warm to the part during the time of their uſe. Let me 
. that I have ſeen a young lady who, by various fiſtulas in ſeveral parts of her 
ly, was lamed, emaciated and weaken'd, to ſuch a degree, that her life 


* deſpair d of; yet by the frequent uſe of a diet-drink, wherein millepedes 
EY e the chief ingredient, her ulcers ſpeedily heal'd, and a gocd habit of body 
5 reſtored. And many other cures perform'd with the ſame medicine, were 


| proved ineffectual z and after her fits came upon her ſeverely, eight or ten 
es a day, was cured by the powder of true miſletoe of the oak, continued for 
e days, near the full- moon, in the quantity that wou'd lie upon a ſix- pence, 


9 ry mor . in black cherry- water or beer. And tho? this remedy had ſcarce - 
« viſible effect upon her; yet, after the firſt day it was taken, the fit never re- 


d but once. The perſon, who adviſed this remedy, profeſs'd he had 
= * conſtantly cured that diſtemper, when he cou'd procure the genuine 


uc The u'e of this medicine is Hill continued with tolerable ſucceſs ; but many queſtion, whe- 
realy it be a ſpecific for the epilepſy. I 
as ad 91. J. K To 


ed, for a complication of obſtinate chronical diſtempers, to drink her own 
| 4 at quality went thro* the ſame courſe, after having found the Spam ineffectr- 


ich render'd him famous about the country, for the cure of many diſeaſes, 


nſt other diſtempers. A light preparation of them was diſcover'd, by a learn- 


enjoy it in great perfection, by the help of millepedes infuſed in white- wine; 


me, that he met with a woman in Holland who was cured of a real cataract by 


ibed to this ſingle ingredient.. Another young lady I knew afflicted with a 
cated epilepſy ; who after numberleſs medicines, 3 by phyſicians, 


Th 
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To ſave #ou- To know how to ſave trouble and charges in preparing chymical medicine,,i 
ble and door” i another way to leſſen the expence in the curative part of phyſic. It were wro 
ges in : 


e to ſuppreſs all chymical remedies becauſe of their dearneſs; for altho? a large — 4 
* be paid for a conſiderable quantity thereof, yet a doſe may come cheap enougi, | 
There are alſo Calenical medicines ſold as dear, the largeneſs of their doſe ch. 

ſider'd, as the chymical ; yet when the prices of the latter are exorbitant, thy i 

ſhou'd be retrench'd. There are two things blameable in phyſicians as to th 

matter; firſt, their making uſe of chymical preparations, when ſimples or (lig& i 
compoſitions wou'd ſerve as well; and, ſecondly, their beſtowing too much lab 

in preparations. There are phyſicians ſo fond of furnace-productions, that to s 

a cut finger, they'll apply ſome chymical oil or balſam ; and, in flight diſtempen 

have recourſe to mineral remedies, or ſuch as, occaſioning great and unneceſſary, i 

terations in the body, frequently do harm. Yet Paracelſus often uſed ſimples u 

the cure even of formidable lifeaſes. And tho' I am of opinion, that powerii 8 

or univerſal remedies are unobtainable without chymiſtry, and perhaps without ni 

nerals; yet I cannot but think, that ſimples, or cheap Galenical compoſitions, my i 

cure molt particular diſeaſes ; and afford more noble ſpecifics than the chymik 

imagine. Helmont ingenuouſly confeſſes, he believ'd ſimples, alone, ſufficienty 3 

« cure all diſtempers ;” and ſcruples not to ſay, there may ſometimes be grea: | 

virtue in them, as they are afforded by nature, than as prepared by the fin! 

And, queſtionleſs, the ſpecific properties of many ſimples are deſtroy'd in chyni ix 

cal preparations. The moſt judicious chymiſts acknowledge, that pearls barely. 

duc'd to fine powder, are a better medicine than the magiſtery they make of then, 

by ſolution in acid ſpirits, . precipitation with oil of tartar, and a careful edulu ij 

ration. The ſame is very obſervable in the magiſtery of harts-horn : for wherez lt 

this ſubſtance, when crude, makes a jelly with water; the magiſtery remainsa ft i 

powder, inſoluble even by acid menſtrua ; and ſcarce affords any ſmoke wh: | 

thrown upon a hot iron. I never found the vulgar chymical eſſences, or elixirs, u 

ſo effectual in ſtopping hemorrhages, as equal parts of hen-bane ſeed, and win 

poppy ſeed, beat into a ſtiff electuary, with twice their quantity of the conſen > 

of red roſes. With this remedy, given in the quantity of a nutmeg, or wala 

both my ſelf, and others, have frequently cured profuſe bleedings at the noſe ar ft 
elſewhere. Nor did I ever ſee ſuch ſurprizing effects from the moſt elabom 

chymical preparations, in ſpitting and vomiting of blood, as from a ſyrup mu 

= of plantain- juice, that of comfrey-roots, and fine ſugar. And unuſual c. 

of this kind have herewith been perform'd by two eminent phyſicians, | 

But I obſerved, that in caſes where chymical medicines are proper, the prep; 

ration thereof is too tedious and expenſive. A chymical proceſs is ſeldom ordeti 

or eſteem'd, that requires not ſome weeks to complete it; as if the embryo od 

otherwiſe prove abortive z or the medicine cou'd not cure with expedition, tis 

was not ſlowly prepared. And this humour prevails, not only in making t 
ſtanding medicines of the ſhops, but even extends to thoſe deſign'd for extemp! 8 
raneous uſes; and perhaps, for acute caſes too. Now, were a phyſician to wil 


till theſe remedies were made upon ſuch emergencies ; his patients, I fear, wou 
by that time, have little occaſion for them, Beſides, this tediouſneſs in the 1 a 


= 
* 
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is often increaſed by the unskilfulneſs of the preſcriber. Tis frequent, we 
in chymical writings, to ſubmit the materials of the medicine to ſucceſſive 
rations; yet, were you to demand a reaſon for each ſtep taken herein, the 
rator might finiſh his proceſs before he cou'd give you a ſatisfactory anſwer. 
, theſe proceſſes are ſometimes fo injudiciouſly- lengthen'd out, that the opera- 
; thwart or deftroy each other; and leave the medicine in a worſe condition 
*was found. And thus, as we juſt obſerv'd, the virtues in the common ma- 
eries are loſt. I lately met with a notable inſtance of this kind, in a famous 
dern chymiſt ; who, to purify the fix*d ſalt of vegetables to its height, af- 
numberleſs ſolutions, filtrations, and coagulations, orders it to be diſſolved 
qua fortis ; whereupon, ſays he, it will become very pure and cryſtalline, 
not eaſily diffolvable in the air. And truly, he is in the right; for, by ad- 
413 fortis to ſome vegetable falts, and afterwards exhaling the ſuperfluous 
Witure, I uſed to make good inflammable falt-petre, See with what: judgment 
ſolution was order*d, to depurate the. ſalt the farther ; and how fit ſuch au- 
s are to be credited, in attributing to ſuch ſalts the improved virtues of the 
eftive vegetables that yield them! In ſome caſes, tis true, as in making 
Wc and powerful menſtrua, exact depurations are neceflary ; but in many other 
ſuch as ſubtilization of a remedy, which often renders a proceſs incredibly 
os, is more inſignificant than chymiſts imagine; and ſometimes. proves de- 
zental, by robbing it of thoſe fine parts wheron its ſpecific: virtue depends. 
gain, as a cure becomes more expenſive, thro” the charge of the ſeveral chy- Phileply may 


al operations whereby medicines are made; afarther acquaintance with experi- /u2g/ cheaper 
tal philoſophy, may ſuggeſt cheaper and better ways of performing — : 8 
thoſe now uſed. And I queſtion not, but chymiſts may be inſtructed to he commer, of 
e better furnaces for ſeveral purpoſes, than they are hitherto poſſeſs'd: of ; preparing me- 
he profeſſedartiſts among them, having been generally ignorant in other parts dicines. 
arning, and particularly in mechanics; their furnaces and utenſils have never 
contrived to the beſt advantage; with regargd either to the huſtanding of 
fire or fewel, or the intending and remitting its heat. Tis an agreeable 
2c, to ſee how many veſſels may be duly heated by one ſmall fire, when 
urnace is ſo contrived, that the flame may paſs thro? various windings to the 
And as to the intenſeneſs of heat, I have ſeen odd effects thereof, with- 
he aſſiſtance of bellows in a furnace capable of receiving but few goals; for 
netimes vitrify*d even crucibles herein; and thought, by a ſmall alteration, I 
d melt its ſides down. But a credible perſon, diſciple to Cornelius Drebelh, 
a do more than this. He aſſur'd me, he had a way of building -furnaces, 
rein he, by the ſingle force of the fire, made Venetian tale flow z whichT eon- 
myſelf unable to do by the fire of a glaſs-houſe. Experience, however, has 
ed me, *tis eaſy to make a furnace give heat enough, without-the leaſt help 
ellows, to cupel both gold and filver. The heat in furnaces may alſo be 
er regulated than at preſent: and I look upon the {kill of intending and re- 
ng hereof atpleaſure,and particularly, of continuing it long in an equable de- 
a thing of greater moment, both to phyſic and philoſophy, than men 
0 appriz'd of. With * well order*d, many things may * r 
2 2 orm' 


. 
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| form'd in imitation of nature; and ſeveral of my friends have, by means hers 1 
brought hen- eggs to manifeſt animation. That furnaces, alſo, may be ſo bil 
as to require but little attendance, appears from the obvious invention of athan i 
or tower- furnaces; wherein the fire is, for many hours, ſupplied with a ſm; i 
quantity of coals, without ever burning much faſter than is deſign'd: and ty A 
the labour of blowing may well be ſpared, and the annoyance of mineral fun, 
in good meaſure, avoided, appears from thoſe furnaces made with a pipe: 
draw the air, as in Glauber's fourth furnace, or otherwiſe, I might add, W 
caſting the materials to be prepared upon live coals, as Glauber orders, in his f.. 
furnace, is ſometimes a cheap and expeditious way of preparing particular m 
rals; tho? his method, of making ſpirit of ſalt in that furnace, fail*d both yi; 
me and ſome of my acquaintance, There are, alſo, ſeyeral other more comm; 
ous contrivances of committing things to a naked fire; ſo that, upon the whi 8 
cannot but expect, many good expedients of employing fire to chymicalu 
will hereafter be found; which are not, at preſent, ſo much as dreamt of. 
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| 2 78 „ And not only furnaces, but the veſſels that immediately contain the materi | plat 
_ by 1 to be prepared, are doubtleſs, capable of improvement. Thoſe earthen rem Ane 


Airy. called Glauber's ſecond furnaces, if made of good matter, may be render'd uſcé! 
The great convenience of ſealingglaſſes * e and of glaſs- ſtopples fory 

tles containing corroſive or ſubtile liquors, c. perſuade me, that, cou'd we prn 

with the potters and glaſs- men to make their reſpective veſſels according to! 

rection, many things in chymiſtry might be made better and cheaper than I 

now are; and others perform'd, of which our preſent veſſels will not admit. 4 

as tis poſſible to render glaſs malleable, if that relation of Pliny and Dion Cat 
concerning an ingenious man who was put to death for it, be true; ſo, now « nl 


-. 


miſtry is improved, cou'd this art be retriev*d, *twould be very beneficial tom i 
kind; by enabling us to make abundance of experiments which arenow ſum 
practiable. Such an — muſt appear the more promiſing to chymiſts, 
cauſe Raymond Lully expreſly ſays, it's one of the principal effects of the pill 

4 ſopher's ſtone to make glaſs malleable*.” And an expert chymiſt, no:« 
dulous, and, in a word, very well worthy of credit, aſſur'd me, that he had hi on. 
ſelf ſeen at Mentz, in the hands of a gentleman of Switzerland, a piece of s: i 
about the bigneſs of a ſhilling, which was red and tranſparent, like glaſs of = | 
mony made per ſe, and which the owner affirm'd he had hammer'd in thep 
ſence of the elector of Heidelberg, But the Switz gentleman perceiving the 
indiſpos'd to believe ſo ſtrange a thing; after he had confeſs'd the glaſs tou 
been given him by an excellent chymiſt in his country, permitted him u 
the piece upon an anvil, and to ſtrike ſeven or eight ſtrokes with a h 
mer upon it; by which means he found, that tho* it was not malleableY 
% Tias pretended, that the expreſſion to make But, perhaps, this ſavours more of quibble# i 
glaſs malleable, is a contradiQtion ; ſince to be of argument, to chymical philoſophers; 1 
malleable, it muſt loſe its tranſparency ; that is, | conſider that glaſs in fuſion, or in powder, ö 
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ceaſe to be glaſs; for ſay ſome, how can its parts I glaſs: tho even to theſe, I believe, the pπWů 
retain one the hammer ; | ſeems almoſt deſperate. , 185 „ tne pro 
which alone fits it to tranſmit the rays of light ? ] Ml ' 
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heres ud Glver, fince it began tocrack at the edges like ſilver that is over-hammer'd ; 
 bui; tit did really ſtretch under the hammer ;growing more thin on the beaten part, 

having viſible marks or impreſſions made on it by the edge of the hammer. 
t as to my own opinion about ſuch a preparation, and the uncommon induce- 
nts I have for it, I muſt be here excuſed. However, as ſtrange things as this, 


m to be performable. 


Relating toa judicious perſon what a phyſician of Bruxels affirm'd to me, that 
himſelf had prepared three or four reſuſcitable plants, one of which he pre- 
ted to the marqueſs of Caſtel Rodrigo, governor of the Spaniſh Netherlands, 
ere this gentleman had lately been; he told me, that an apothecary of Namur 
ally had prepar'd reſuſcitable plants m a different way from what others pretend 
; and that he could prepare a great variety of them. And many of theſe, he 
ur'd me, he had ſeen preſerved in diſtinct glaſs-bottles ; tho? the apparitions 
t were exhibited, ſhew'd not the peculiar colour, only the ſhape of the plant; 
t this ſo well, that he could perfectly diſtinguiſh, and eaſily know, the ſeve- 
plants; inſtancing particularly in Carduus benediys, and camomile. 
And the difference betwixt this way of exhibiting plants, and that mention*d 
Quercetan; pretended to, alſo, by others; I found by this gentleman's anſwers, 
conſiſt chiefly in theſe two things: the firſt, that the apothecary's plants did 
t, as the others, ſeem to grow up into the air included in a ſeal'd vial z but 
re ſeen growing in a clear liquor, wherewith the bottle, that contain'd it, was 
oft fill d; and next, that tho* to make the apparition, mention'd by Quer- 
an, and others, the application of an actual heat is affirm'd to be requiſite, 
on the abſence of which, the phantaſtical plant relapſes into its aſhes ; in the 
mation of the apothecary's vegetables, he doth not employ any actual heat, 
| t only the ſhaking of the bottle; for upon that agitation the prepar*d aſhes 
powder being rais'd from the bottom, and diſpers'd quite through the liquor; 
hen the glaſs is ſer by, in a quiet place, the ſcatter'd particles, by degrees, unite 
pether ſo as to compoſe a model of the plant they once belong'd to. And 
at not being requiſite to their formation, theſe plants do not quickly, as the 
; SÞ/onian phy fician's phantaſtic vegetable, recorded by Quercetan, fall back into 
powder ; but if let alone, continue till the preparer thinks fit, by a gentle a- 
tation of the bottle, to diſſolve the looſe contexture “. — 
An ingenious perſon, very worthy of credit, inform'd me that he was em- 
loy'd, ſome years ago, by a German phyſician, to diſtil a certain known mine- 
al, which he perform'd in a naked fire, with ſogood ſucceſs, that he had from 
bout half a pound of the mineral, near three drams of liquor; which he in- 
Iuded in a glaſs, with a bubble, and a ſlender neck, like a weather-glaſs; but 


There occur, ſays M. Homberg, many pro- jwherewith it remains mixed; and, laſtly, 
uQtions in chymiſtry, that, in ſome ſort, reſem- [thoſe which contain nothing metalline, only 
le the vegetation of plants; but when cloſely |fimple, ſaline, terreſtrial or oily ſubſtances. 


om. Theſe productions are divided, by this | proceſſes to make them; and the ſolutions of the 
uthor, into thoſe which conſiſt of a pure maſly { phenomena therein. See Memoir. de Þ Academ. 
etal, without any other mixture; thoſe which | A, 1710. p. 556,572. REED 
aas of a metal diſſolved in a menſtruum,! | RO 

= | tho 
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onſider d, they prove greatly different there. |Of all theſe he gives ſeveral examples; with the 
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tho? the liquor, at firſt, reach'd not above the bubble, only fill'd it to the hy 
tom of the pipe; yet as the moon increas'd, this liquor, as the doctor expet 


by degrees expanded it ſelf in the glaſs, io that about the full. moon, it reach; il 
an inch into the pipe, and upon the decreaſe of the moon, it ſubſided by degt 
to the bottom of the pipe. And when I ask*d, whether the veſſel were careſl. 
ly ſtopt ? he anſwer'd, that it was not only ſo, but hermetically ſeal'd, li, 
one of my thermometers with ſpirit of wine; which he had ſeen. This t 3 
relator averr'd to me upon his own obſervation, and being deſir'd, he read i 
gave me a deſcription of the mineral, and a direction where to procure it; ad, i 
ing, that the ſame doctor made the like tryal with another mineral, a-kin s 
this; with which having heard that ſuchr a thing had been perform'd, gave 


occaſion to propoſe the queſtion. | 
Upon aſking an inquiſitive traveller, who lately waited on a German prin 


addicted to chymiſtry, and was employ'd by him in his private laboratory, ſon: 
queſtions about the ore of biſmuth or tin-glaſs, whereof there is ſaid to be a mix 


in that prince's territories ; and in 1 whether he had obſerved any thin 
of the varying bulk of a ſtrange 


he obtain'd a liquor, which being, by rectification, freed from its ſuperfluo 


phlegm, amounted to about half a pint. This liquor was put into a vial, whit 1 
it almoſt half fill'd. This vial being exactly ſtop'd, was ſet aſide in a quiet place? 


iquor obtainable from it; he anſwer'd, th | 
he had made many tryals upon this mineral, and that particularly by his prin). 
command, he had diſtill'd a conſiderable quantity of a certain ſort of it; wherey 
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where (according to the prince's expectation) as the light of the moon increas, i 
from the new- moon, towards the full; this liquor gradually ſwell'd very m] 
nifeſtly and conſiderably; ſo that when the moon was in the full, the liquor rea- 


ed almoſt to the top of the glaſs; and during her wane, as the light decreas'd, 1 


did the bulk of the liquor, which was always leaſt at the new- moon. Hei. 


ſo readily told me the way he uſed in making the diſtillation, which he ſai, 


required an intenſe degree of fire. 


An ingenious phyſician aſſur'd me, chat at a place near Amſterdam, there liv 
a kind of a farmer, reputed very curious; who ſhew'd him, among othe 


things, a conſiderable quantity of quick-ſilver wholly of the colour of gold; " 


and that having purpoſely (with water) divided it into many globules, each « 


them retain*d the ſame rich colour. He farther told me, that the poſſeſſor a | | 
this yellow mercury, having put ſome over a fire in a convenient veſſel, i i 


quickly loſt its fluidity, and was precipitated into a red powder. 
Another very learned and experienc*d phyſician aſſur'd me, that an aden 


ſhew'd him a running mercury of a lovely green; which he purpoſely throw'd uy 
on a carpet, and found the globules, whereinto *twas by this means divided, u ee. 
be of the ſame fine green that had beautify'd the whole maſs. But to return. 
Several bran- Spirit of wine, which is one of the moſt chargeable things in chymiſtry, x 


* of — quires, in the ordinary way, much time, and many rectifications, to clear it a 


4. * phlegm; but I have ſeen a veſſel, made of tin or pewter, invented by! q 
chirurgeon, at Paris, that wou'd at one diſtillation, bring it over from wine i. 

ſelf, pure and moſt highly rectified. Nor do I queſtion, were the nature of 1. 
mentation 
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eat ion better underſtood, but inflammable ſpirits might be obtain'd from 
etable ſubſtances much cheaper than wine: for not only cyder, perry, &c. 
grains, alſo, and berries, will yield it. In Barbadoes, x {os make their Mob- 
a kind of wine, of potatoes: nay, ſuch a liquor is, likewiſe, obtainable 
m ſome ſorts of leaves; and I have found roſes, well fermented, to afford a 
d inflammable ſpirit. And, as to the preparation of pure ſpirit of wine, 
we a way that exceedingly leſſens the time and trouble of rectifying it, tho? 
out any particular contrivance, either in the furnace, or glaſſes. 
he naturaliſt, we hope, may, alſo, teach us good huſbandry in heating our 
aces, either by diſcovering new combuſtible materials, or introducing 
e cheap alterations in thoſe the ſeveral places afford; ſo as to augment, or 
ler the heat more durable, and their ſcent leſs offenſive ; or elſe by directing 
o ways of performing with fire, what we uſually do by its means. In 
e countries, as here in England, where charcoal, alone, was formerly burnt 
rnaces ; pit-coal ſupplies its place. They who diſtil large quantites of A. 
fortis, do it with coals much cheaper than thoſe of wood: and, I find, 
the ſame fewel may be uſed in other kinds of furnaces, where the bars 
he grate are ſet wider; if a little charcoal be mixed therewith to promote 
indling. 
nd as Red of late, has been found among us, where it was before un- 
n, ſo, 'tis probable, other countries, were the proper ſearches made, may, 
afford the like. But the ſmoke of this coal being very offenſive, and 
Er inconveniences attending its uſe ; a way has been found to char and re- 
it into coherent maſſes, of a proper ſize. Tis true, it is fold almoſt as 
as charcoal; yet thoſe who conſume large quantities, find it near twice as 
u :; becauſe it laſts much longer, and gives a heat far more intenſe than the 
| It would, therefore, be a very uſeful thing in chymiſtry, to be able to 
coals, without the uſe of thoſe pots whereto their preſent price is owing. 
that this were eaſy to do, I ſhould directly ſhew, would it not prejudice 
gacduſtrious chymiſt, whoſe invention it is. In Holland, likewiſe, they have 
of charring peat, a kind of turf, which might ſerve for fewel in chy- 
operations; tho? the manner of charring be not yet known in ſeveral coun- 
where perhaps, peat might be found. Nor is it improbable, that ſome 
2s might afford combuſtible materials, which have hitherto no name aſſign'd 
by minerologers. I have ſeen a ſort of coal, part whereof look'd like 
aſites, that burnt clear, and with a good flame, to whitiſh aſhes, without 
ping the grate, ' Si 5. 
t as we improve in natural e tis poſſible, ways may be found 
xcite heat, | ficient for many chymica proceſſes, without the aſſiſtance of 
mon fire, or fewel. Conſiderable heat is producible by the attrition of 
bodies, as iron and ſteel, And, perhaps, ſuch an heat might, by a 
p contrivance, as of a water engine, be produced in iron veſſels to digeſt 


lace; 3 
easd 


his I know, that from ſome ſucculent plants a liquor may be drawn by 
ly expoſing them, in proper glaſſes, to the rays of the fun, The heat of 


cation horſe- 
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horſe-dung, which chymiſts uſe for digeſtion, might ſerve to diſtil ſome = 
mented liquors at leaſt, when augmented by a ſkilful addition of quick-lin i 


and water, Many cheap materials, I doubt not, might, upon trial, be fou 


to make portable digeſting furnaces, without fire, clear of the 1inconvenienc; ix 
attending the uſe of horſe-dung. For not to mention the ſpontaneous heat! 
malt, and other ſorts of grain, and fermenting berries, I, many years ago, fon 
that by ſurrounding glaſſes with refuſe hay, well preſſed, and uniformly wette 
it would for ſeveral days, afford ſuch an heat, as render'd that of horſe-dyy 3 


needleſs : and yet the greateſt quantity of hay, that I ever employ'd for th 
purpoſe, was too little to take fire of itſelf ; as ſometimes happens in ſtacks 
it. And where actual fire is required, ſkill may leſſen the occaſions of it, J 


make ſpirit of freſh urine, near nine parts in ten are generally drawn of, 
phlegm, before thg volatile part begins to riſe ; but a knowledge of the nan; 


of putrefaction, will ſave this expence of fire: for, let the urine ſtand, t 
ſtopp'd for eight or ten weeks, and the ſpirituous parts will ſo diſengage then 


ſelves, that the gentleſt heat will raiſe them firſt, and leave the phlegm behin 


And, even, from freſh undigeſted urine, I can, with eaſe and cheapneſs, mik 
a ſubtile ſpirit riſe with a gentle heat, before the Progr z only by pouring 
upon quick-lime, juſt before diſtillation, 'till it ri 

above the upper ſurface thereof. | 


The volatile ſalt of urine may eaſily be obtain'd with an exceeding ſmall & ö 


gree of heat, barely by tempering the extract of urine with a convenient qu 
tity of wood-aſhes ; whereby the volatile part of the ſalt of urine is ſo fre 


from the groſſer ſubſtance, that it will, with ſtrange facility, aſcend fine u | 


white to the top of very tall glaſſes. 


To rectify that grand menſtruum, ſpirit of wine, you need only put ahout: iſ 
inch thick of tartar, calcin'd white, and very dry, in the bottom of atil i 
ſlender glaſs body, and pour thereon as much ſpirit of wine, once rectified, : | 
will, when they have been ſhaken together, ſwim a finger's breadth above i: 8 
tartar 3 and draw off the ſpirit with a gentle heat. This method ſaves the gra 2 
expence, both of the time and charges, required in the common way of recti 
ing it; for even, what riſes laſt here will burn all away, yet leave only ans 
phlegm behind, after diſtillation z; and the ſame calx well dry'd, will ſn 
more than once in this operation. And even, quick-lime, or falt of p 
aſhes, may here be ſubſtituted for the calx of tartar. Yet the ſimple ſpiß 


of good French verdigreaſe, being once or twice drawn from as much ſak« 


e a few fingers bret il 


tartar, as it can diſſolve in the cold, will leave the ſalt eaſily fuſible and di | 


ſolvable in highly rectified ſpirit of wine. | 


*Tis farther remarkable, that I have gain'd an inflammable ſpirit from d] | 


maſk roſes, by beating them in a mortar, young them into a veſſel, with! 


roper quantity of water and ale-yeaſt, an 
Bye or ſix days; and then diſtilling all per vęſicam. 


I alſo imagine, that menſtrua may be diſcover'd, capable of volatilizing, | 
unlocking the more groſs and ſluggiſh bodies, with greater eaſe than uſu} 
There is a J1quer, uſed by chymiſts, with which I have often diſtill'd ſpin 

| a 


keeping them in fermentation s 


«. 
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nitre, by a gentle heat of ſand and believe could bring ome over with- 
any external heat at all. And having once ſuffer'd a certain menſtruum 
emain, a very little while, upon crude antimony, I afterwards abſtracted it 
à moderate ſand-heat z when the liquor brought over not only ſome of the 
tance, in form of red flowers, and united other parts thereof to itſelf, but 
&( ſeveral little EY maſſes, like amber, to the top of the retort z which 
re inflammable, and both ſmelt and burnt like common ſulphur; and yet 
menſtruum, which was eaſily recoverable from the antimony, only taſted, 
Ore *twas uſed, ſomewhat like good vinegar. 
But, beſides the ſeveral thrifty ways already mention'd, others, that are now 
hought of, will, I queſtion not, by human induſtry, be diſcover'd. The 
cination of gold and filver is render'd eaſier by amalgamations with mercury, 
n by the long continued violence of fire. And to lay no ſtreſs upon the 
tabe of Helmont and Paracelſus; I doubt not but menſtrua, to facilitate 


then Ficult operations, may be found; and ſuch as will not loſe their virtue, like 
hin common faline ſpirits, by being but once uſed. The menſtruum I make 
mak barely diſtilling good verdigreaſe,will ſerve ſeveral times to extract a tincture 


of freſh glaſs of antimony. 3 
n the laſt place; a naturaliſt may, probably, find better means of preſerving 


e, that he was mafter of ſuch an art. His way of fuming liquors with 

phur, is a good one for this purpoſe. But a friend of mine has a ſecret to 

ſerve the fumigated juices of plants, with ſurprizing ſucceſs 3 his method is 

add thereto a ſmall quantity of the white coagulum made by the pure ſpirits 
ine and urine. 


eral, that the common practice of chymiſts, is no rule whereby to judge of 
extent of the natural ſkill, and mechanical contrivances, that might be em- 
y*d to render remedies more cheap, or which 1s the greateſt cheapneſs, ef- 


> Ofc! 
55 al: for of all methods to reduce the expence of a cure, the uſe of ſpe- 
m cs is the beſt; and he who knows the true cauſes and ſeats of diſeaſes, is 
for bled to diſcover ſuch grand remedies, as bringing immediate relief to the pa- 
t, render the phyſician, chirurgeon, and apothecary, unneceſſary, Thus the 
» ſp. rchant, formerly mention'd, was reliev*d, by a ſpecific, from the gout; one 
al“ Mong lady cured of fiſtulas, by millepedes ; and another of an almoſt heredi- 
add ay <pileply, by miſletoe of the oak, might ſeverally, in the ordinary way, 
N e, in vain, beſtow'd an hundred times the money thoſe powerful medicines 
om t them. But if flight medicines, or ſingle ſimples, may ſometimes, per- 
with! Im fuch ſpeedy cures, even in chronical caſes; what may not be expected 
ion m the grand ſecrets of art and nature; when the beſt preparations of the 


dleſt ſimples ſhall become known to judicious phyſicians, well verſed in the 
gory of medicine, and the hiſtory of diſeaſes? Riverius was none of the 
| ateſt naturaliſts, or chymiſts ; yet how many patients, according to his own 
or. I. L account, 
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D improve 
1 Ay a 2 th 
mical medicines than we now know, Clarified juices of vegetables, extracts, — — 


ds, Fc. may be better and cheaper preſerv'd than by ſugar, if Helmont ſaid dicines. 


WT is tedious thus to inſiſt upon particulars ; I ſhall therefore add, in the Specifcs 79 be 


endeavour d 
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account, did his ſpecific relieve from quartans, which might, otherwiſe, hu. FR 
rov'd no lefs tedious than expenſive ? | 3 
But farther, the great variety of new remedies, to be found in the ſhops, NM 


fimples. I muſt, however, declare upon a ſerious conſideration, that the chym. 
cal medicines, which occur in the common diſpenſatories, are far from ben 
the beſt that might be contriv'd. The vulgar chymiſtry remains very inc 
plete, and affords rather a collection of looſe experiments, than an art builtg 
on ſolid principles: we muſt, therefore, expect a farther improvement heren 
before the nobleſt ſort of chymical remedies become common; or conſiden of | 
ble errors in ſeveral preparations be avoided. Tis not labour, but skill, W 
roduces noble medicines, A few pregnant principles, well applied, are na 
uſeful than many furnaces and glaſſes“. I never knew opium ſo well corre: 
by aromatics, and the tedious operations of the fire, as by wine and ſalt; 
tartar : and that violent emetic, mercurius vite, is better moderated, in its eñ MM ;n{« 
cuating quality, by continual ſtirring it, in a flat glazed earthen veſſel, oz eſer 
a fire, *till it emits no fumes, and turns of a grey colour, than by ever {4 
quantities of cordial liquors or conſerves. And this, as I am credibly inform! Mt he 
is the Mecurius vitæ purgans, ſo frequently mention'd by Riverius. And thi 
quick-ſilver and antimony are by the ſafe practitioners, eſteem'd too churi: ed. 
to be meddled with ſingle ; they may, together, be ſublimed into a cinnab , che 
which being alone, ſix or ſeven times reſublimed, becomes a ſafe and e 
lent alterative, I once knew a particular ſlight preparation of ſalt of tam WM. all 
correct ſuch poiſons, as, 1 am confident, ten times the quantity of the mi 
powerful vulgar antidotes, would not tame. The ſame ſalt, duly managed, wit 


out proving either emetic or cathartic, has been found more effectual, in mu pro 
ſtubborn caſes, than Crocus metallorum, Mercurius vite, or ſuch deſperate 1 lt-h 
medies, *Tis a more remarkable inſtance, to our purpoſe, that chymiſts and py. WWveſ 
ficians have not been able, with all their art, to deprive glaſs of antimony t t 


its emetic quality; yet, this may eaſily be done, only by digeſting it vi: the 
ure ſpirit of vinegar, *till the menſtruum be highly tinged. And if you gi: nl 

y abſtract that liquor, and digeſt well rectify'd ſpirit of wine upon the rem uff 

ing red or yellow powder, you will obtain an excellent tincture againſt ſev . i 

diſeaſes 3 which, tho* Ba/il Valentine preſcribes only in a doſe of five ori! 

drops; yet a domeſtic of mine, out of curioſity, took thirty drops at oi 


without finding it emetic. And I would here have it particularly remark". he 1 
that by bare repeated „ and fermentations, ſaline and ſul phureous eſſencs We 1m 
exceedingly ſmall in bulk, and durable, may be prepared from many vegetabè Har 


Some of theſe I have kept above three years, and they ſtill retain more of u 


* That the obvious chymical operations may] by digeſtion; rendering gold volatile, and gu t ca 
N much more than is uſually expected ing a genuine mercury from antimony, by mz i 
rom them, Dr. was. proves, by ſeveral ex- of trituration, &c, See Philoſophical Tranſafin 
amples ; as the rendering of ſalt of tartar vo- N. 87. p. 5052. 


latile, and diſſolving coral into a red mucilage, | occ⸗ 
reſpecia 
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eaive plants than the vulgar waters, ſpirits, extracts, or ſalts hitherto. ex- 
in the ſhops. 
1. if ** may believe the ingenious chymiſt to the French king, a ſingle 
b, by pure ſkill, without the aſſiſtance of fire, may afford a nobler medicine, 
n any of the elaborate compounds, to be met with among vulgar chymiſts. 
s efficacious part of a plant, Paracelſus calls its Ens primum, whoſe proceſs, 
| obtaining whereof, I ſhould never have thought worth trying, but for 
t the experienced chymiſt, above mention'd, told me from his own obſer- 
ons: for he, as well as Paracelſus, aſcribes a renovating power tothe Ens pri- 
of baulm; and aſſur'd me, in the preſence of a famous phyſician, to whom 
appeal'd for the truth of his relation, that an intimate friend of his, Neg 
esd of this preparation, made trial thereof, upon himſelf, by taking a ſma 
ntity every morning, in wine, for a fortnight; long before the end of which 
ound the nails of his fingers and toes to looſen ; which, at length, falling 
inſenſibly, he proceeded no farther ; being ſatisfied with theſe tokens which 
eſerv*d as a rarity. But upon giving the ſame medicine, for ten or twelve 
& to a woman, about ſeventy years of age, without acquainting her with 
t he expected therefrom 3 it brought her menſes down upon her again ſo 
, as to frighten her, and ſtop the proſecution of the experiment. | He 
ed, that he, alſo, gave ſome drops of it to an old hen, for a week; and a- 
the ſixth day after, ſhe began to moult, and continued ſo gradually, *cil} 
er feathers dropp'd off; but regain'd new ones in a fortnight, My au- 
, alſo, acknowledg'd, he had obſerved extraordinary virtues in the Ens pri- 
of the greater Scrophularia. = „ | 
is method was to collect the plant, at a convenient ſeaſon of the year, 
proper time of the day, to beat it well in a ſtone mortar, and place it in 
t-head, and to digeſt it for 40 days in a dung-hill ; after which he opens 
veſſel, ſeparates the groſſer parts of the liquor, and. digeſts it in a gentle 
that the remaining groſſneſs may ſubſide ; then filtering the juice, he adds 
che fixed ſalt of the groſſer parts, abovemention'd, dry'd, and calcin'd...T'o 
prepared liquor, he Father puts the liquor of good ſea · ſalt purify d, melted, 
uffer'd to run per deliguium. Then the whole, dead up in a convenient 
is expoſed to the ſun, for about ſix weeks; after which there ſwims 
he top of it the Ens primum of the plant, in a 1 tranſparent, 
either green or red, or, perhaps, of ſome other colour, as the nature 
„ . 
felmont, alſo, has a way, which he calls Via media, very different from the 
kar one, of preparing Elixir proprietatis, whereto he attributes prodigious 
s: ſome, indeed, think this method fraudulent. 1 7 with — 
le it ſucceed. And the medicine, ſelf, is given with great ſuccef?, in dif- 
t caſes, by phyſicians of my acquajntance.. ., .- .._ _- but 18d TL. % 
nd here I cannot but obſerve, from conſidering the various alterations which 
uſtry brings upon natural:bodies'; and the many ne properties it, there- 
occaſions, that if we want not curfoſity and induſtry, there muſt, Hence; 
farily, ariſe ſuch a ſet of Poe and powerful medicines, as it were vain 
2 to 


* 
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to hope for in apothecaries ſhops ; and, conſequently, without any great 4; 
coveries, or farther improvement of principles, chymiſts, ſuch as they now at; 1 
may greatly add to the pharmaceutical part of phyſic. But if the operatiy Ml 
of chymiſtry were ſtrictly examin'd, and thoroughly underſtood, there's n 
queſtion but, by a ſkilful application, and, eſpecially, by a rational and ord 
ſeries thereof, many grand remedies are diſcoverable. Experience has inform 
me of a way, without any foreign matter, or violent heat, to reduce ſolid, 
nimal ſubſtances, almoſt wholly into a liquor, which, by a gentle fire, affoy 
its ſpirituous and ſaline part before the phlegm. This, I would, in a particu 
manner, inculcate, that were we poſſeſs'd of a few ſafe, general, recoverail, 
and powerful. menſtrua, *tis not to be known, what might be done in ch 
miſtry : ſuch, therefore, as would advance chymiſtry,, medicine, or natu; i 
philoſophy, would do well to turn their inquiries this way. | 


An ordinary gold-ſmith can now, with Aqua fortis, make many uſeful e : 00 
ery upon filver and gold, which none of the ſame trade, who liv'd > ade 
fore the diſcovery of that menſtruum, were able to do. No wonder therefo, 8 


that Helmout adviſes his readers to learn the volatilization of ſalt of tarty * 
the ſpirit whereof, he ſays, not only diſſolves crabs-eyes,.ſilver, quick- ſilver, 6 
but cures many diſeaſes. And by the concurrent teſtimenies of judicious ch 
miſts, this ſalt is worth labouring to obtain; tho? their attempts have all fal: 
ſhort of it. Notwithſtanding this, I cannot think the thing impoſſible ; fs 
more than once, with eaſe, render'd, even, gold itſelf, volatile, and exhalall 
in time, by a vehement fire; and have, from crude tartar, mix'd with two 
three mineral bodies, obtain'd a large quantity of true volatile ſalt ; whid o 
ſuſpect came from the tartar, tho* I muſt own, it was rather a volati:: bod 
tartar, than alkali of tartar made volatile“. This ſhews, however, that tar: i 
by an unuſual management, will yield an uncommon ſalt. Beſides, an ingen 
acquaintance of mine, whom, notwithſtanding my great. diſtruſt of chymi 
J durſt credit, affirm'd to me, that he had ſeen a real volatile ſalt of tart! 
wherewith-ſuch ſtrange things were done, that he believ*d moſt of what i 
mont deliver'd concerning it. And, I am inclined' to think, this ſalt may | 
made by more ways than one; tho* a good method to volatilize it ſeems to 
by ſpirit of wine; the difficulty wherein is to make them aſſociate, Nov 
have my ſelf, brought ſalt of tartar to flow readily upon a hot iron; ton 
IN to flame, and when ſmartly dry'd, to diſſolve in highly rectify'd ii 
wine. 72 

And, tho' many learned men are .pleas'd to determine what can, and 
cannot, be obtain'd in chymiſtry; no one ſhould be, thereby, diſcoutg 
from ſearching after theſe noble menſtrua, To my knowledge there is" 
in being a kind of menſtruum, of a pure cryſtalline ſubſtance made by mon 


* That judicious chymiſt, M. Homberg. has | ſalt of vitriol, from the Caput mortuun, 3 
diſcover'd à way of volatilizing all manner of the oil is diſtilbd off. See Memoir. dil 
fixed ſalts. This he teaches by an example in] dem. A. 1702. p. 66. 3 
kis proceſs, for making his volatile narcotic* 
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ruly ſaline as ſalt of tartar z which, tho* well purified, perfectly volatile, 

eaſily ſoluble in rectified ſpirit of wine, as well as common water, and 

h either reducible to a noble menſtruum, is yet actually ſweet to the taſte. 

d, notwithſtanding the vulgar ſaline menſtrua, have actions contrary to each 

er, ſo that what an acid one diſſolves, an alkaline, or urinous one, precipi- 

s; I have found, that a red tincture of glaſs of antimony, drawn with a 

ſtruum much lower than the former, could not be precipitated, either with 

it of urine, or an alkaline ſolution, Nay more, it readily mixed, both with 

ſe, and ſtrong acid volatile ſpirits, without the leaſt ebullition, or viſible effect. 

e took ſeveral ounces of highly rectify'd ſpirit of fermented urine made per 73, Bed of 

and pour'd it upon as much new filings of ſteel, as, we gueſt, would, at leaſt, fre! oper'd in 

ce to ſatiate it fully, Theſe we put in a moderately warm place, where au ef- 

menſtruum wrought on the metal for ſeveral hours together, and diſſolved a "27 474 «7 

ſiderable part of it. This ſolution we ſet to filter, and found it of a taſte r. 

ſiderably ſtrong, but very different from any of the chalybeate preparations, 

had ſeen made with acids. The liquor being kept in a ſtopt vial, for 

ze days,.near a window, did, in the cold, let fall, by degrees, a conſiderable 

ntity of powder, of a deep green colour, tho? the liquor itſelf was not of that 

dur; however, the ſuperficial part of what remain'd in the filtre, did, alſo, 

he air, turn green. But tho? our ſolution, pour'd off from the ſubſided pow- 

was warily and ſlowly evaporated, we did not find it would well cryſtallize. 

at uſe may be made, in phyſic, of preparations of this kind, I leave thoſe of 

profeſſion to judge, 

o render ſteel volatile by a menſtruum, not ſo corroſive or dangerous to 

body, as oik of vitriol, or ſpirit of nitre; I pitch'd upon good ſpirit of 

alt, and in ſeveral ounces of this liquor, diſſolved, as much as we eaſily 

. of choice filings of fine ſteel ; and having filter'd the green ſolution, we 

: WH flowly evaporated it in a glaſs veſſel, and took ſuch care not to ſpail the 

er, that we had plenty of fine green cryſtals ; moſt of which we put in- 

mall ſtrong retort, and, by degrees, of fire, and a ſtrong one, at the-laſt ; 
= btain'd many ounces of a liquor that came over in white fumes, like miſts 

1 a en by the wind, and afforded a ſulphureous ſmell. This liquor we rectify'd, 
had a yellow ponderous ſpirit, that ſeem'd much nearer allied to the ſpirit 

ſea-ſalt than to the common oil of vitriol ; eſpecially, ſince being mixt 

0 es ac it would, like ſpirit of ſalt, make it, even without heat, diſ- 

e leaf- golc. | 

ut having put into a little of it,. already made. yellow, ro diſſolving leaf- 

, a very thin plate of gold, the menſtruum made it look all over white, al- 

t like ſilver ; which ſeem'd to argue, that this vitriolate liquor differ'd from 

mon {ſpirit of ſalt, | 

but the dry part, elevated by the force of the fire, we found to be diſ- 

zuiſhable by its ſituation, and more durable accidents, into three kinds of 

ance z whereof one was almoſt like a powder, which, after touching the 

did, in a while, come to be of a yellow colour, almoſt like ſulphur 3. but 

Fas not, indeed, truly combuſtible ſulphur. The other ſubſtance * 
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of larger parts, and was of a deep colour, between red and brown. But t. .Y 
third, which ſeem'd the largeſt of all, was made up of fine parts, bigger th, 

| the former, of a deep reddiſh colour, and adorn'd with a fine gloſs, like tz A. gik 

| of ſcales of fiſhes. The Caput mortuum was of a ſurprizing texture; for a ge 

| 1% of it appear'd to be turn'd into a talky ſubſtance, conſiſting of very th i 

broad plates, ſmooth and gloſſy, lying upon, and againſt one another, lj, I 

thoſe that make up Muſcovy glaſs, when the pieces are more thick th i 


| large. ; q erie 
| Gold dba Weighing two drams of gold, I cauſed it to be cupelled with a ſufficiy 
| by anti-elixir. quantity of lead, and quarter'd with refined ſilver, and purged Aqua fort; N 
then having brought the gold to fuſion, in a new crucible, carefully neal: in! 
with the help of any addition; I put to it a ſmall quantity of a powder, c 
| HET municated to me by a ſtranger ; and continuing the metal a quarter of an ha 
| in the fire, that the powder might diffuſe itſelf through it; we pour'd 1 AF doc 
| metal into another crucible, gradually heated before to prevent crackin, hi 
where it was obſerv'd, at the firſt, to look like pure gold; and, afterwari 
like an opal, for ſome time; yet, when cold, it appear'd to be a lump of n 
tal of a dirty colour, and, as it were, over-caſt with a thin coat, almoſt h ph 
half vitrified litharge, To one ſide of the crucible a piece of metal ſtuck, almi i 
like filver ; and the bottom was over-laid with a vitrified ſubſtance, one part i i 


which was tranſparent yellow, and the other of a deep brown, inclinin Matic 
to red; in which were five or ſix little globules, that look'd like imp Me p 
filver. Having rubbed this metal upon a touch-ſtone, between gold freq 
filver, the mark it left was more like filver than gold. {was brittle, the 
being knock'd with a hammer, it flew into ſeveral pieces. The inſide ref ane 
bled bell-metal more than gold or filver. A dram of it, with about ſix tin ib 
its weight of lead, being put upon a well-nealed cupel, emitted, fumes, per Mins 
fully, for an hour and a half; and when the operation was ended, we fon tio! 


the cupel ſmooth, intire, and tinged with a fine purpliſh red; and, beſiv tor 
the refin*d gold, there lay upon the cupel ſome dark colour'd recremen 
which we judged to be baſe metal, but not lead. The gold being weigh'd ag 
had loſt ſeven grains in weight, which was made up by the recremer | 
whoſe weight and fixity were ſurprizing. | be 
The dirty coloui'd metal, being hydroſtatically weigh'd, inſtead of promꝶ . t! 
nineteen times as heavy as an equal bulk of water, it's proportion was but ©! 
fifteen, and two thirds to one; whence it appear'd that the gold was reallywY 
baſed, ſince it loſt, conſiderably, of its ſpecific gravity, an eſſential pn edl1; 
erty. n =! NI 4 
* From hence it appears, that an operation, almoſt as ſtrange as that called . fe 
jection, may ſafely be admitted; ſince this experiment ſhews, that gold, why 
is ſo homogeneous, and the leaſt mutable of metals, may, in a ſhort time, dc 
exceedingly changed, as to malleableneſs,colour, homogeneity, and ſpecificgi e. 
vity, by ſo ſmall a portion of matter, that this powder tranſmuted a thou in © 


times its weight of gold. 
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now proceed to ſhew, that chymiſtry and philoſophy, as they ſupply us with 
icines; ſo they may alſo greatly improve the methodus medendi itſelf. Medicine 
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That chymiſtry 
and philoſophy 


.4 e 6 þ . may improve 
= 1ificult, and ſo many things are neceſſary to a complete ſkill therein, that *tis h methodus 
or WF ſcandal to phyſicians to ſuppoſe it improveable. Hippocrates, ſays Paracelſus, medendi. 
tr ly complains of the ſhortneſs of life, and the tediouſneſs of his art; and Cel- 
b ccruples not to call phyſic a conjectural art. No wonder it ſhould be hard to 
the uire, when the two great inſtruments of diſcovery in all arts, judgment and 
erience, are here, according to Hippocrates, difficult and dangerous. Many 
ICle ers, alſo declare, that the difficulties, of becoming a good phyſician, are al- 
Thi | inſuperable. Twill therefore, be the leſs ſurprizing, if we attempt an innova- 
rale in the curative part thereof; eſpecially, ſince I have obſerv'd the method of 
c beſt reputed phyſicians, in England, to be repugnant to each other. It certain- 
ha eſerves an impartial enquiry, whether the new diſcoveries made in anatomy and 
dt doctrine of diſeaſes, ought not to alter and correct the old methodus medendi. | 
kim his as it will, the uncommon efficacies of ſome new remedies may ſhorten 
wart ures of diſeaſes, hy anſwering many intentions at once. Thus the ſimple, 
f m rmerly mention'd, cured the King's-evil, without any other aſſiſtance; and 
ſt liy phlebotomy is a remedy for the pleuriſy : tho? we have known it cured, 
almi in young perſons, by chymical medicines alone. The rickets, ſuppoſed a 
art! , and almoſt incurable diſeaſe, now commonly yields to Eus Veneris; tho' its 
clini ation be ſcarce ſenſible; bating, that at firſt it often proves diaphoretic. This 
mpr le property, methinks, might lead phyſicians to conſider, whether they cou'd 
d a frequently relieve their patients, without thoſe large and troubleſom evacua- 
le, u they uſually preſcribe. For, the peccant matter is commonly ſmall in quan- 
reſet and might, were we maſters of ſpecific remedies, be either breath*d out by 
tim ſible perſpiration, or carried off by ſweat or urine without cauſing farther 
plen ſineſs to the patient. Great cures may be perform'd by bare external ap- 
e fou tions. Learned men aſſure us of the efficacy of the Lapis nepbriticus againſt 
beſit ſtone, being bound upon the wriſts; and not only Boetius de Boot highly 
emem sit, but the famous Monardes, declares he has ſeen its great effects upon 
1 agi rs of quality; which yet fall ſhort of what the learned Unizerus tells us 
remen it. We muſt own, however, that ſome ſtones, which go under this name, 
cen unſucceſsfully applied in nephritic caſes : but it ſeems, that many of 
proj „ tho* not ſophiſticated, want this virtue, and are ſcarce,otherwife than by 
8 butt , diſtinguiſhable from thoſe of the good ſort, which are uſually greeniſh, 
ally s a Orta mentions a ſtone found in Balagat, called Alaqueca, that wou'd 
ial pts ediately ſtop any hemorrhage : and Monarges relates great virtues of another, 
| ſt hyſterical diſorders. He alſo tells us, upon his own knowledge, of a blood- 
led pri found in New. Spain, that wou'd even ſtop the menſes, by being worn in 
|, whit g; and Bontius ſays of the Lapis porcinus, that it will cauſe abortion, and 
ime, > down the menſes, by being held in the hand. Helmont affirms he cou'd | 
ificg ee a metal, whereof a ring being made, and worn, wou'd give inſtant re. 
houſwl in the hemorrhoids, and abſolutely cure them in four and twenty hours. 


lkewiſe commends it in ſuffocations of the uterus, Sc. And if we may ö 
ve Paracelſus, he had a ring of ſtill more ſurprizing virtue, But to come 
| to. 


| 
| 
[ 


80 


Wat externa! Icannothel p wiſhing, that phy ſicians had been more curious, in trying the ef; 
7 | remedies hou'd of external applications; for the ſubtile efluvia of ſome bodies ſeem, by this ms 
be farther tri to inſinuate themſelves, without alteration, into the maſs of blood; and to have: 


ta. 


The Uſefulneſs of Philoſophy, | 
to other external remedies, Fabritius ab Aquapendente aſſures us, he cured a (4; 4 
rous ſpleen, and the dropſy, by a continued uſe of ſponges dipp'd in comme 
lime-water ; and placed near the part affected. Add to this, the ſtrange ]. << 
related by Kircher, the like whereto have been confirm'd to me by eye-witneg i 
thereof, concerning the cave near Rome, wherein the patients being exp, i 
naked, and thrown into a ſweat, either thro? fear, or the ſulphureous vapour, 
the place; are licked well by the ſerpents of the grotta. And do we not often; 
agues cured by amulets, and pericarpia ? I my ſelf, after the uſual remedies b 
proved ineffectual, was cured of a violent quotidian, by applying to my wi 
a paſte made only of bay-ſalt, new hops, and blue-currants; which has, 4 
reliev*d many others both of quotidians and tertians; and done good ſervic: e 


continual fevers. q ing 


ſame virtues as the body itſelf internally uſed. Thus it happens in ſome pr ix 
rations of ſulphur; but more manifeſtly in cantharides and quick-ſilver, [1 
lately told, that by waſhing a child's ſcabby head with a decoction of tobuz 
he was intoxicated, and made ſick; and that cathartics, externally applied, 
operate. There are other medicines, which, before they get into the blood,, i 
ceive great alterations from the ſtomach, &c. and may therefore have diff 
effects, when externally applied. Thus it happens in the juſt mention*d inſn 
tho* neither the hops, bay-falt, or currants, taken inwardly, are noted for: 
febrifugal virtue. So likewiſe turpentine and ſoot are internally preſcribed n 
phritic and pleuritic caſes; but externally, in pericarpia, againſt agues : and) 
row, beſides its other virtues, being worn in a bag, on the pit of the ſtom i 
was the grand ſecret of a curious nobleman, in the ſame diſtemper. A 
famous phyſician, alſo, aſſured me he had uſed it in the like caſes, with fin} 
ſucceſs. The chilblains, when they come to break, have been often cure 
barely ſtrewing thereon powder of dried quinces. And who knows what ef 
other bodies, outwardly uſed, may produce, were experiments properly ma: s, 
diſcover them? The internal operations of ſome things, are directly contran Wi 1 q 
their external. Spirit of wine, applied outwardly, allays inflammations on the: MF. * - 
face of the body; which if it were drank, wou'd inflame; and the poiſonous 1 
of the root mandihoca, P:/o tells us, is good for ſore eyes. Beſides, were 
ſimples, deſign'd for external application, ſkilfully prepared, it might greathj 
prove their operations. Vitriol, which is copper, or iron, corroded andi 

by acid falts, has virtues not to be found in thoſe metals when crude, 6 
diſſolved in Aqua regis, and precipitated by oil of tartar, is, taken at the mas 
a gentle purgative ; but the ſame preparation, calcined with flowers of ſulpis 
becomes diaphoretic. And tho? the external virtues of this medicine be not mi 
commended, tis probable they are very great, and different from thoſe it has u 
uſed internally. I knew a perſon greatly afflicted with ulcerated hemorrto 
who applied thereto an ointment, that chiefly conſiſted of this Aurum fulmin 
and tho? at firſt it occaſion'd exceſſive pain; that ſoon abated, the hemorriy 


cl 
3 
= 


| 3 d the day after, and totally diſappear'd on the following; nor has he now, 
ch Tora! years, had any relapſe. Thephyſician, who accidentally directed this, 
mn ed me, he had found ſtrange effects therefrom in venereal ulcers. The 


en gm of vitriol, and SaccharumSaturni, which, given internally, are ſaid to cool 


ni plood; and externally applied, to cure burns and inflammatory tumors, do 
* ., nevertheleſs, diſcuſs cold ſwellings. : 

du, famous chymical writer aſſured me, his child was ſo ſtrangely and deſperately 
tenk cd, that he concluded him bewitched ; but upon ſuſpending the Electrum 
bs immaturum Paracelſi about the child's neck, ſo as to touch the pit of his 


w 
s, wal 
V1CE | | 


ach, he immediately went to reſt, which he had not done for many days 
re; and, waking, cried for the breaſt, and, from that time, ſuddenly and ſur- 
ingly recovered. I am not forward to credit relations about witchcraft ; but 
hat will be the diſtemper here, tis plain that a cure of a bad caſe was ſoon 
orm'd by the external application, even of a mineral ſubſtance. 
vetius de Boot records ſome very remarkable effects of the blood-red jaſper - 
. Tho! I am not fond,” ſays he, of attributing extraordinary virtues to 
ms, yet am I an eye-witneſs of ſome ſtrange effects of the jaſper. A maid 
ving her menſes continueſo obſtinately, for ſome days, that nothing cou'd put 
opthereto ; I ordered her to bind a red unpoliſh'd one to her thigh, which 
mediately cured her. Another perſon, receiving a wound in his foot, there 
ſued ſuch an hemorrhage as we could by no means reſtrain, till this ſtone 
as applied; which inſtantly ſtopp'd it, tho? the wound remain'd uncover'd.“ 
he moſt ſurprizing relation he gives us, 1s concerning the maid at Prague, 
had a vehement hemorrhage continue upon her, ſeveral times in a week, for 
ears together; and no remedies reliev'd her. Our author, therefore, lent 
n experienc'd jaſper, which when ſhe hung about her neck, the flux of blood 
ediately ceaſed. She afterwards wou'd, out of curioſity, lay aſide the 
; when the hemorrhage, in a few weeks, conſtantly return'd ; which ſhe 
= —_y ſtopped by putting it on again. At length, however, ſhe was quite 
4 d hereby. 
hc 1 Henricus ab Heer mentions a ſtill more ſurprizing effect of an 
nded remedy. He tells us, that a woman who had, by an unſkilful midwife, 
ladder lo lacerated, that ſhe was ſubject to a perpetual diabetes, found a cure 
| earing, as a gypſy taught her, a little bag hung about her neck, wherein was 
ded the powder of a toad burnt alive in a new pot. I the rather mention 
, becauſe the author found the ſame effectual upon a merchant, who was left, 
like condition, by an unſkilful lithotomiſt; and becauſe, recommending this 
remedy to the tryal ofa curious phyſician, he told me, tho? it had failed in 
or two inſtances, it had ſucceeded in two or three. He added, that in one, 
dle diſtemper proceeded from a dilaceration of the bladder, the remedy 
ſervice, as long as ſhe wore it about her, and kept it renewing, as its virtue 
iniſh'd; but if ſhe left it a while, the diſtemper return'd. 
enricus ab Heer, alſo, tells us of a lady, a patient of his, whom he ſuppoſed 
itch'd, and thought incurable, till he met with an unguent, in Carrichter, a 
þ author, extoll'd for this purpoſe, which proved effectual. I my ſelf have 
N 1 preſcription, in this author, 4 down a little diderent from er 
or. I. n 
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find it in the former. The miſletoe of the hazel, an ingredient herein wi; . 
Henricus ab Heer found great difficulty in procuring, is not ſo ſcarce in Engl © ſo 
being very green and extremely bitter; I, therefore, wiſh thoſe H have Opps, Bp nt 
tunĩty, wou'd make trial thereof; for beſides the above-mention'd authoriti, . 
learned phyſician highly commended it to the judicious George Horſius. tou 
Now, tho* we ſuppoſe theſe caſes not to be ſupernatural, or the effeh s 
witchcraft, there muſt be a wonderful efficacy in an external remedy, to c »& 
by barely anointing the limbs therewith, ſuch radicated diſorders, with * 
horrid train of ſymptoms. Tis the leſs ſtrange, therefore, what Helmont u 
of a plaiſter, wherewith he infallibly cured even autumnal quartans, and prev i 44 
ed a relapſe, which was compoſed only of a few reſolving and abſterſive ing 
dients ; he adds, indeed, that it ſucceeded more flowly in fat perſons. Andy Cc 
in theſe approved methods of curing en there is no ſenſible evacum h. 
made of the peccant matter, which, perhaps, ſtil! remains in the body; beings i tre 
deprived of its former qualities, by the effluvia of theſe remedies, and theri ba 
render'd ſo far obedient to nature, as to be thrown off, if neceſſary, either) ot 
Dibebs ears 4 ſweat, urine, or inſenſible perſpiration. That a diſeaſe may, ſometimes, ſeen: ia 


and cauſed by 


frights, 


be remov'd, whilſt the peccant matter is lodg'd in the body, appears from! 
cure of agues by a ſudden fright ; wherein no diſcernible evacuation is mai 
tho? probably ſome change in the fluids, or texture of the morbific matter, 
thereby occaſion'd : this ſeems confirm'd by many inſtances already produ: i 
I knew a couragious officer in the army, who was ſtrangely fearful of rats; : 
having been long tormented with an obſtinate quartan, he carried it with! 
into ſeveral countries, without finding a cure. Coming at length, by acc 
into a room, where an huge rat being up in a corner, and cou'd not, others 


eſcape, furiouſly leapt upon the gentleman ; which put him into ſuch a frion *f 
freed him from his diſtemper. Salmuth relates a pleaſant cure, even of then Wire 
by a fright. A gouty perſon having his feet and hands wrapp'd up in i: WM: c 
taplaſm made of turneps, flower and milk, happen'd to be left, alone, in his « . 
when a ſow, invited by the ſcent of the ingredients, came into the room; cia. 
endeavouring to get at the poultis, overthrew the gentleman and his chair ; w i | 
put him into ſuch a fright, that his pains decreas'd, that very day, and: N 
wards continuing to diminiſh gradually, they at length totally left him, ant! i 
ver return'd. 2 aa 
A woman, of a middle age, told me, that taking her ſon, a little boy, W irtu 


ſhe was dotingly fond of, with her to a river-ſide ; whilſt ſhe was buſy, the 
ſtole away from her, and walking along the bank, he chanced to 2 into 
river: in the mean time, the mother, miſſing her child, haſtily caſt hea? ts the 
towards the brink of the river; and, not ſeeing him there, ers dew conclu 
him drown'd ; and, upon that, was ſtruck with ſo much horrour, that, m in. 
other miſchiefs, ſhe fell into a dead palſey, of her right arm and hand, W lrian 
ſtill continued, notwithſtanding all ſhe could do to remove it. Wants. 
I familiarly knewa gentleman, who, when he was a youth, fell into a violen e na; 
obſtinate ſciatica,which continued with him ſo long, as to leave him little horch. 
relief; but the devotion of his friends cauſed him tobe carry'd, fince he coul eir © 
go to church upon ſundays and hereithappen'd, that the town being a unc 
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bos, there was occaſion given of a very hot alarum, that the Enemy, being 
aco the town, was 1 towards the church, to maſſacre all that were 

= This ſo amaz'd and terrify'd the people, that, in very diſorderly haſte, 
nn all out of the church, and left my friend in his pew ; who being no 
frighten'd than the reſt, forgot his diſeaſe, and made a ſhift to get off, and 


Friends began to think in what a condition they had left him ; and haſtening 
© to help him out of the pew, they, to their great ſurprize, found him in 
ay upon his feet, and walking as freely as other men. When he told me 
ſtory, it was above forty years ſince the thing happen'd; and in all that 
he never had one fit of the ſciatica. 
here are various inſtances of great changes produced in the body, when no- 
> has been receiv'd at the mouth. On the other hand, a good air, alone, 
frequently, in conſumptions, and other diſeaſes, perform what was, in vain, 
ed from phyſic. Tis pity our European 2 ſhou'd want the phyſic 
$5 of China. The famous Jeſuit Samedo informs us, that the writings of our 
icians having not yet reach'd China, phyſic is there learnt from their own 
erous authors. And tho? phlebotomy be not practiſed, either there or in 
21, and tho' they uſe neither cupping nor iſſues, ſyrups or potions, and nothing 
imples; yet phyſic, ſays our author, is ina very good ſtate amongſt them; 
| accordingly, he gives us ſome conſiderable inſtances of their ſkill therein. 
true, their phyſicians are, in point of learning, much inferiour to ours; but 
inks, *tis ſome what extraordinary, that in ſo vaſt, civilized, and populous a 
try, phyſic ſhou'd be ſucceſsfully practiſed, without the uſe of thoſe eva- 
ons, which are ſo frequent among us. *Tis, alſo, probable, that medicinal 
eaeedge is greatly improveable, by more curiouſly pbſerving the practice of 
ies, and barbers, the good women, and empirics, with the reſt of that il- 
te crew, among our ſelves, who preſume to meddle with phyſic; as well as 
M$ /:44n5, among whom the generality of men are ſoignorant, as to live without 
; 4 icians. For where phyſic is practiſed without any knowledge of the art, 
chings are raſhly done, which may afford good hints to a judicious obſer- 
= Not to mention, that where phyſicians are illiterate, ſpecifics generally 
ih; for ſuch perſons, for want of ſkill in pharmacy, and knowing how to 
WT thcir remedies, as circumſtances require, almoſt wholly rely upon ſpecifics ; 
irtues whereof are uſually more obſervable in their practice, than in that of 
> ſkilful artiſts; becauſe empirics having their ſole dependance upon theſe, 
try them to the utmoſt, without mixing, as is too common, other ingre- 
s therewith; which, as Galen well obſerves, will render it difficult to deter- 
> what it was, in the compoſition, that did either good or harm. 
ontius tells us, *tis undeſervedly, that the Europeans eſteem the Indians as 
arians. He ſays, the moſt unlearned among them have a perfect knowledge 
ants, Linſchoten, alſo, ſays, that the phyſicians of Goa, not only cure thoſe 
e natives, but the Portugueze themſelves : he adds, that the vice-roy, with 
rch-biſhop, and all the eccleſiaſtics, put more confidence in theſe, than thoſe 
eir own nation. In confirmation hereof, I might alledge the practice of 
uncivilized Jriſb, and ſome other countries, where profeſs'd phyſicians are 
| M 2 | unknown, 


lv thoſe who fled; but it quickly appearing that the alarum had been falſe, 
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unknown, But, as Celſus ſays, * this art is practiſed univerſally, and the moſ 


&« ignorant nations have their plants and remedies for wounds and diſeaſes. ] 


therefore, wiſh, that others would imitate the example of Proſper Apinus, wy 


wrote the Egyptian practice of phyſic; of Bontius, who treated of the Indian, yt 4 
of Piſo, who, lately, gave us the rude method of the Braſilians; wherein he t 


us, there are many things, which may inſtruct the moſt learned phyſician : and 


according to the ſaying of our great Harvey, there is no nation ſo barbargy, 


<« but, either by accident, or abſolute neceſſity, may find ſomething of uſe 3 
“ mankind, whereof the politer nations are ignorant.” Nor ſhould we deſpit 
remedies found by ignorant people, becauſe they know not our theory of phyſy! 
The empirics, in Celſus, wittily ſaid, does reaſon agree with, or does 


<« contradict experience? If the former, *tis ſuperfluous ; if the latter, tis falſe» 


Let uſeful remedies come from what quarter ſoever, they are not to be rejed 
ed; be the ignorance of thoſe who preſent them, ever ſo great, or their opinio 
ever. ſo contrary to ours. © Reaſoning, ſays Celſus, has nothing to do yit 


<« phyſic ; the defences of oppoſite opinions may cure diſeaſes alike ; and thi 


« becauſe they, therein, follow not their obſcure hypotheſes, but experienc 
e that gave birth to the art.” This paſſage, indeed, aſcribes too little to reaſq, 
yet there is ſomething remarkable in it; eſpecially, if we conſider, that the lu 
diſcoveries of the motion of the chyle, and lymphatic juice, hath not yet es 
ab'ed men the better to cure diſeaſes. Anatomical diſcoveries may, perhaps, 
time, greatly conduce to improve the curative part of phyſic ; yet this obſer 
tion may give us a caution againſt relying upon the diſputable opinions of ph 
ficians, ſo far as to contemn all the practice that does not ſquare therewith. Ou 
author ſays well in this caſe, **diſputation may be here continued for both fids 
* of the queſtion, Where vit and eloquence, at length, will carry it; on the co 
„ trary, 'tis not oratory, but remedies, that cure diſtempers.“ It would b 
tedious here to cite all the authorities I am able, to confirm the efficacy of u 
ternal remedies ; there is one, however, that muſt not be omitted: *tis in a lettr 
written from Peru by Petrus de Oſma to Monardes. There was an Indian, in ti 


e city Poſto, where I reſided ſeveral years, who cured all diſtempers by — : 


« of a ſingle plant, rubbed pow the affected parts. But covering his patients i 
te cloſe, he cauſed them to ſweat, when pure blood would flow from the plac 
< whereon the juice was rubbed ; this he wiped off with linen, and continuel tit 
operation, as long as he thought proper; in the mean time ſupporting then 
<« with a nouriſhing diet. By this means, many deſperate caſes were cure; 
de and ſo well too, that the patient ſeem'd to be thereby render'd ſtronger a 
“younger: but we could not, by all our art, prevail upon him to diſcover tos 
< the plant.” 


we avoid credulity, to enquire, And it might, pehaps, deſerve an experime! 


to ee whether ſuch cures, as vulgarly — for fabulous or magical, are actui 4 
the weapon-ſalve, and ſympathetic po 


performable: ſueh are thoſe reported o 
der, Oc. ſaid by chy miſts to be perform'd, either by magnetiſm or tranſplant 


tion, Nor is it only by the vulgar that ſuch cures are thought poſſible, * 


There is another ſort of external remedy, which pretends to operate in ai 
more wonderful and extraordinary manner; whereinto it might be proper, col 
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Phat to think of the ſympathetic «panes ; but a very honeſt gentleman, well 
WW own to the learned world, by his writings, complaining to me of an ulcer in 
bladder, which was continually exaſperated by the ſharp medicines he took, 
hopes to diſſolve a ſtone in that part; I adviſed him to try this powder upon 
me of the matter voided with his urine, ſince no danger cou'd attend it. Soon 
ter this, I had thanks for my advice, both from himſelf and his phyſician ; for 
vas caſed of the pain of his ulcer, and ſo continued for above a year; how much 
Wngcr I know not. But I lay no ſtreſs upon this, nor the teſtimonies and re- 
tions of Paracelſus, Helmont, Goclenius, Servius, &c. who profeſſedly write in 
W-fcnce of the weapon-ſalve ;. upon account of ſome trials I myſelf have made, 
dth upon that, and the ſympathetic powder 3 tho*Icannot but ſay, I haveſome- 

es tound them available; and ſeen ſomething follow upon the uſe of the lat- 
r that inclined me to think it might, ſometimes, perform cures. But to produce 
; exceptionable authorities, Dominicus Panarola tells us, ** wonders are, every 
day, diſcover'd in phyſic; which confirm what Servius delivers ofthe weapon- 
ſalve: that the menſes are ſtopp*d by a rag dipp'd in the matter excreted, and 
placed under hot aſhes, has been frequently experienced; and Caſtellus declared 
he had found, that if the hemorrhoids. were touched with the bulbous root of 
chondrilla, they dried away, if the roots were dried, but rotted if that rotted-; 
for which reaſon, after being thus uſed,. it was put co wither in a chimney.” 
he learned Salmuth gives us an example of a violent pain, in the arm, removed 
We tranſplantation. The way was this: red coral beat up with oaken leaves, were 
pt to the part affected till ſuppuration; then, in the morning, this mixture 
Ss put into a hole, bor'd with an auger, into the root of an oak, on the eaſt 
e thereof, the hole being ſtopped up with a peg,. made of theſame tree; and 
m that time, the pain entirely ceaſed ; but upon taking out the amulet, it re- 
n'd ſharper than before. A great lady, far from being credulous, confeſs'd to 
, as did alſo ſome of her ſervants, that, with the common remedy of aſh aſhes, 
11d by warm urine, into ſeven or nine cakes, and buried for ſome days in a 
IYrggill, ſhe was cured of the yellow-jaundice, after paſſing through a tedious 


gland; and afterwards, relapſing into the ſamediſeaſe, it was again removed by 
e ſame means. A phyſician, alſo, told me, that having been long afflicted with 
obſtinate maraſmus, which prevailed upon him in ſpite of all the remedies. 
> could uſe ; at length, he refolved to try a ſympathetic, which I have found 
Hartman. He boiled an egg, till *twas hard, in his own warm urine, and witha 
dak in perforating the ſhell, in many places, he buried it in an ant-hill, where, 
the emmets devoured it, he found his diſtemper leſſen, and his ſtrength encreaſe; 
that at the time he related this, he thought himſelf well. Riverius tells us, 
at the daughter of a great officer in France was exceſlively. tormented with a 
hitlow, for four days together; for which he order'd her finger to be put into a 
t's ear; and, within two hours after, ſhe was freed from her pain, and the 
hole hand, which was tumified, came to its natural ſize, except the finger. 
he ſame author relates, that a counſellor's wife, after being four days torment- 
d with the like, was cured. by the ſame remedy, within a quarter — an 
Our. 


4 them uſed and recommended by many eminent phyſicians, I know not 


urſe of phyſic, in vain preſcrihed her for it, by the moſt famous phyſician in 
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hour, Twas remarkable, that, in both theſe caſes, the cats gave ſuch maniſe YZ wy i 


ſigns of pain, that Riverius thought they attracted the morbific matter of the n 
tients. But Peter Borelli declares, that even the pain of the gout is greatly ea, 
by admitting whelps to lie in the ſame bed, withthe perſon afflicted and affirm 
they thereby contract the diſtemper, ſo far as to go lame. Perhaps, this auth, 


was induced to write thus from the report, that Fludd, the chymiſt, had by thi; 8 
means tranſplanted the gout from one of his patients; the dog being afterwary' i 


ſubject to ſuch periodical fits, as formerly afflicted his maſter. 


Diſcourſing upon this ſubject, lately, with a judicious perſon, welkkill'q ! ] 


phyſic, and made eminent by his learned writings, he acquainted me with a cy 
by tranſplantation, perform'd on the ſon of one who uſed to make chymical ye 


ſels for me. The obſervation being conſiderable, and to avoid miſtakes, I 


fired it in writing, which he gave me as follows. N. N. of N. Potter, hy 
& a ſon, who was long ſick of the king's-evil, which ſwell'd much, and bro 
c into ſores at laſt, which he could by no ordinary means heal. The old my! 
had then a dog, which took an uſe of licking the ſores; which the dog cu 
<« tinued ſo long, that he waſted the very kernels of ulcers that were knit in it 


<< the veins, and perfectly cured the ſore ; but had the ſwelling tranſplanted y}; 


* himſelf, ſo that he had, thereupon, a great ſwelling, that aroſe and continu 
ce jn his throat. The lad was thereby freed, ſo continued to be till 1660, and 
« for aught I know, is ſo to this day. This I ſaw, being there at that time, y 
« view the clayes and beſpeak retorts of the old man.“ | 
And Bartholin relates, that a dog, having relieved his uncle from the coli; 
by being 3 upon his belly, afterwards vomited violently. He adds, that 
ſervant 0 
ſame dog to her cheeks, whilſt he diſcover'd manifeſt ſigns of pain; and, ali 
that the ſecretary found the like ſucceſs, in a ſwell'd neck. Nay, Sir Frani 
Bacon, himſelf, ſolemnly records the manner how he was freed from a gre! 


number of warts, by a piece of lard with the ſkin on, which, after having rib I 
bed upon them, he expoſed, out of a ſouth window, to putrefy. And, ther. 


fore, tho? the vanity and ſuperſtition of thoſe who treat of magnetic remedis 


together with the impertinent circumſtances uſually preſcribed, along wi 


them, do uſually, with juſtice, render them ſuſpected by ſober men; yet by tk 
inſtances here produced, whereto others might, alſo, be added, join'd to tit 
teſtimonies of phyſicians, and others, who either perform'd, or were eye-witneſi 


of ſuch cures, it ſeems proper, that farther experiments of this kind, ſhou 
be rigorouſly made. I cannot but commend the curiofity of Dr. Harty 


who did not ſcruple to try frequently the experiment, mention'd by Helin, 


of holding the hand of a man, dead of a lingering diſeaſe, upon tumon 


or excreſcences, in order to cure them; which, the Doctor told me, he hi? 


ſometimes, found inſignificant, but often effectual. Nor, if a ſingle experimen 


of this kind, fails, does it follow, that it ought to be totally rejected; becaui 
if they ſometimes ſucceed, that ſufficiently ſhews there are medicines in nat 
which operate after that extraordinary manner. And why ſhould we expect du 
remedies, which operate, at a diſtance, or only by their effluvia, muſt be more 
fallible than thoſe taken in at the mouth? If rhubarb be an excellent medic 
in diarrhoeas, notwithſtanding the uſe whereof, vaſt numbers are daily ſwept 
| . wins 
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the ſame perſon, having the tooth- ach, found eaſe by applying tt } 
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11. ording to Fernelius, Montanus, and others, it ſeldom cures them ; and, laſt- 
ale ir diaphoretics are juſtly eſteem'd by phyſicians, tho? few, if any of them, 
m Ill cauſe ſweat in alt bodies; why may not remedies, which operate, as 
the! were, by emanation, deſerve the names of medicines, if they, ſometimes, 
m aueſtionably ſucceed, and be try'd as ſuch, when they are ſo exceeding ſafe 
arc d innocent? 
| But it may here be demanded, how a naturaliſt can contribute to advance theſe 2 „e medi- 
Pd in thods of cure, without evacuations ? I anſwer, *tis no new thing for natura- ina experi- 
cur) Mis, who are no profeſs'd phyſicians, to treat of this ſubject ; and that they ments upon 
I vil Wy afford good hints to one who is; not only, by the ways already mention'd, 0 =" 
Ice. t, alſo, by trying, upon brutes, variety of unexperienc'd medicines, and 
n mmunicating the ſucceſs thereof. Periculum faciendum ęſt in vili animd ; we 
nk Wy, therefore, inflict wounds upon dogs and monkeys, and give them poiſons, 
| nul r poſely to try the efficacy of the weapon-ſalve, and ſympathy-powder. And 
c Ine of my friends aſſure me, they have cur'd lame horſes, by ſticking the nails, 
with It did the hurt, into the weapon-ſalve ; which they carry about them, for that - 
ed of, rpoſe. When cattle are afflicted with the turning-evil, or ſturdy ; a diſeaſe 
ind It cauſes them to turn, frequently, round in the ſame place; the common reme- 
and in England, is to throw the beaſt down and bind him ; then to open his ſkull, 
ne, a take out a little bladder, which, uſually, lies near the membranes of the 
in, fill'd with water and blood; and then gradually heal up the wound. And 
coli, Ws method is much commended by our experienced Markham. In goats, 
thun Wcwiſe, which are ſubject to the dropſy, the huſband-men make a ſlit under 
io th ME ſhoulder, and let out the water. Various other hazardous operations in chir- 
„ae er, as arteriotomy, the extirpation of the ſpleen, &c. either were, or 
rm ht to have been, firſt practiſed upon brutes ; and by proceeding, in this 
gr! nner, tis probable, that many uſeful diſcoveries may be made in chirurgery. 
gb WP pals by the known practice of ſpaying ſwine and bitches; ſome experienc'd 
ther, pherds have a particular way of caſtrating male ſheep, eſpecially when grown 
led, Wold, that the common method is unſafe. The operation is call'd ſwigging; 
W they perform it by throwing the creature on his back; in which poſture 
bye - held by a ſtrong man, while another draws a ſtring, as tight as poſſible, 
0 thy out the teſticles; and fixing it there, they anoint the part with freſh butter, 
tneſeh d leave the ram to feed; and in two or three days the teſticles grow ſo rot- 
(out , as to fall of with the ſtring, or to be pluck'd away by a ſmall force. 
From the practice of farriers, ſhepherds, and graziers, many things may be 
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uſe 3 wy in Ireland by that diſtemper; if mercury be effectual in venereal caſes, tho?, 


Wawa to enrich, or illuſtrate, the method of cure in human bodies; for their 
Wnorance and credulity, with the meanneſs of the ereatures they practiſe upon, 
d them, to venture, in horſesand cattle, what phyſicians dare not upon men and 


to deſerve the conſideration of the moſt ſkilful phyſicians. And, methinks, 
me of them might without any diſgrace to their profeſſion, oblige the world 
collecting and digeſting all the approv'd experience of farriers, graziers, 
tchers, and the like. The ancients did not deſpiſe ſuch an employment, bur 


. dnour'd it with the titles Hippiatrica and Veterinaria. To give one example of 
the 


Women. Some of theſe extravagant experiments have, however, ſucceeded ſo-well, 
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the ſervice this might do to the art of healing, I chuſe to inſtance in the cut 3 
the ſtaggers in horſes, by bleeding, I have ſeen a coach-horſe ready to ary i 


down dead, of this diſeaſe, on the road; but upon well rubbing his guny 


with the coach-whip, till they bled, he was inſtantly relieved, and enable}, 1 


perform his journey. | 
We muſt next obſerve, that phyſic anciently belong'd to the naturaliſt, , 
cording to that remarkable paſſage of Cel/as, © phyſic,” ſays he, © was original, 


e eſteem'd a part of philoſophy ; and the cure of diſeaſes grew up with the ſtu 


© of nature: indeed, the naturaliſts ſtood moſt in need of it, who exhauſt 
e their vigour in lucubrations.” He adds, that many philoſophers were, alj 


phyſicians ; and that Hippocrates was the firſt who made a diſtinction betyg 


them. And this we ſuppoſe a ſufficient apology for the preſent diſcourſe, 


 - Reaſmsfur the Now the reaſon why phyſicians reject, or deride the uſe of ſpecifics, bei; 
ufe of ſpecifics. becauſe they ſeem to operate in a ſecret and unknown manner, and not by yiſhj 


evacuating the peccant matter; and a naturaliſt may remove this objection, þ 
ſhewing, that there are ſimilar effects in nature; and, conſequently, that th 


. ought not to be rejected as impoſſible. Tis certain, that the ſchool- philoſoq ö 


does great diſſervice to phyſicians, by leading them into groſs conceptions 
nature's manner of working; and hence it is, that many learned men, amo 
them, never expect any great effects from remedies that fall not under the ſen{ 
nor evacuate any ſenſible matter; whereas very great alterations may be wroug 
in a body, eſpecially, if fluid, by the inteſtine motion, alone, of the pan 


How much an imperceptible avolation of a few ſubtile parts of a liquor @ Þ 


alter its nature, we may gueſs by the obvious change of wine inte vineg; 


In England, indeed, by reaſon of the coldneſs of the climate, this degener : 


tion is not ſo ſudden as in hotter countries: but in Brazil, Piſo informs us, th 
the expreſs d juice of the ſugar- cane, which, by coction, would ſoon be brouy 
to ſugar, will, of itſelf, keep ſweet but four and twenty hours, when ith 
gins to grow four, and become unfit for that purpoſe, but proper for vi 


gar. The ſame thing is, alſo, confirmed, by travellers, of ſome other 1iqur ] 


in the Weſt-Indies. But Linſchoten tells us of a much more ſudden change int 
Eaſt-Indies. ** The ſura, or juice of the coco-tree,” ſays he, * if it ſtands! 


© an hour in the Sun, becomes very good vinegar, and the Indians uſe no ots 


That noxious liquors, (and why not peccant matter in the body ?) in likens 


ner, change their nature, appears from what we formerly obſerved of the ju! i 


of mandihoca; which, tho poiſonous when firſt expreſs'd, purges itſelf, i 
few hours, and becomes wholeſome. 


ſour by an earth-quake. 


That ſuch inviſible corpuſcles, may fly from amulets, or other external 1 
dies into the blood and juices ;z and there produce conſiderable changes, * 1 
not appear ſtrange to him who conſiders, according to Hippocrates, how pet 
rable a living body is; and that vegetable and animal ſubſtances may well i" Mt * 
ſuch exhalations, ſince, even, minerals are not without them, Sulphur, 4 AY 
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That the bare admiſſion of ſome ſub! Þ 
and inviſible matter, may raiſe ſuch inteſtine commotions in fluids, app# 
from the frequent ſouring or ſpoiling of liquors by thunder: and, at Ge Þ 
I remember, the inhabitants complain'd, that much of their wine was tun 
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4 . ue made, by friction, to omit odorable ſteams; glaſs of antimony, and 
J sus metallorum, impart an emetic quality to fluids, without ſenſibly loſing 
000 or their bulk and weight; and quick-ſilver, in the ſame manner, communicates 


the virtue of deſtroying worms, to wine or water, by being only ſhook with 
nem. I have wonder'd how, many learned phyſicians, among the moderns, 
either out of an affected ſeverity, or, perhaps, animoſity, againſt the chymiſts, 
could expreſs a contempt of all operations of this nature; ſince Galen himſelf, 
not only confirms, the like doctrine by his reaſons and authority, but de- 
livers a ſurprizing example thereof, in piony- root; which he, by repeated ex- 
periments, ſatisfied himſelf, cured a lad of an epilepſy, by being hung about 
his neck; for the diſtemper return'd if this were taken off. And this ef-- 
fect he accounts for from the effluvia of the root. Nay, to me it ſcems not 
impoſſible, that inviſible bodies, by paſſing thro* more groſs ones, ſhould fo 
far change the motion, or arrangement of their parts, as to produce laſting 
alterations in their textures; for the fluid body of quick-filver has, ſometimes, 
without any ſenſible increaſe of bulk, been ſo coagulated by a metalline exha- 
lation, that it might be cut like lead; and this ſolidity it will retain, *till it be, 
by ſome art, reduced to its priſtine fluidity. One might be induced to think, 
that iron has a permanent alteration made in it's texture, by holding a needle, 
long, near the pole of a vigorous load-ſtone; whereby the magnetic effſuvia 


bay 


oup ill ſo diſpoſe the parts of the neareſt extremity, as to admit the ſteams which 
Pi come from one of the poles of the ſtone; whilſt, by holding it to the coatrary 
o pole of the ſame, the texture of the needle will, preſently, be quite other- 
nz wife diſpoſed : and, by changing the poles of the load-ſtone, we have made it 


appear, that ſuch alterations are poſſible in ſtones. Iron may, by different 
wanagement after *tis heated, be render'd either ſoft or brittle : and 'tis obſer- 


rod ed, that glaſs acquires a more, or Jeſs brittle texture, according as it is baked; 
It for if glaſſes are carried into the open air, immediately after they are blown, 

and not ſet to cool, gradually, in an oven, they become brittle, and very 

lan pt to break: and whatever be the cauſe of this, 'tis evidently no groſs, or 

N 11 iſible matter. 

ads 


That in a human body, likewiſe, great changes may be made by very ſub- 
ile effluvia, appears from other things, as well as external remedies. Thus 


e MI ſome are purged by the bare ſcent of a potion ; as the phyſician of Plymouth 
1e Jul aſſured me from his own obſervation : and Sa/muth gives us an inſtance, where 


one, in this manner, operated better upon a young gentlewoman, than it did 
upon her ſiſter who took it. The ſame author ſays, that Dr. Pfeil, when 
he wanted a purge, would go into the apothecary's ſhop, where purging electu- 


al " chan the ſcent of it. Foſephus Acoſta relates, that the air, along the ridge of the 
pelt M. Lemery ſays, he was acquainted with | tity of damaſk-roſes, they were thereby, 
ell ht erſons, who, ſtaying four or five hours, | in a moſt violent manner, upwards and 


ot ſeaſon, where there was a large quan 


d . Hiſt, „A. 1695. p. 69. 
Vor TL ownwards, Hift. de Þ Academ. A. 1695 ligt 


aries were preparing, the ſcent whereof would work as well with him, as a doſe 
of the medicine *. Henricus ab Heer tells us of a woman who uſed to purge 
herſelf with beef-broth ; but, having broke her leg, uſed no other cathartic 
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high mountain Pariacaca, in Peru, has, for five hundred leagues, ſuch ſtrangs i 
effects, that, tho* he went well prepared to withſtand it, yet, approaching the top, tio 


he was thrown into exceſſive retching and vomiting, even, *till he caſt up blood, rer 
It, likewiſe, operated, downwards, with ſome of his companions; and he conti. no 
nued, thus, ſick for three or four hours, till he came into a more temperate air. ha; 
A ſtill greater proof of the power that effluvia have upon the body, ariſes from me 
the propagation of infectious diſeaſes, Nor is it a wonder, that ſuch inſenſible . 
particles ſhould have ſuch terrible effects upon our bodies, if we conſider what gig 
alterations may, therein, be produced from the action of the parts upon one ano. 8 w 2 
Diſeaſes from ther. Several paſſions of the mind are often excited by the bare thoughts of ab- app 
imaginution. Tent things. Inobſtinate grief and melancholy, there is ſuch an alteration made in acc 
| the heart, and, perhaps, ſome other parts, thro which the blood circulates, tha MM (ce: 
the motion of that fluid is diſturbed ; and obſtructions, and other diſorders, occa- WM alre 


fion'd. The remembrance of a loathſome potion will, often produce a horror, at. {cm 
tended with a ſenſible commotion of the whole body, and a kind of convulſion fror 
about the ſtomach. Shame, we ſee, occaſions the blood to be plentifully thrown caut 
into the face; as will, alſo, great and ſudden joy. TI lately ſaw the latter paſſion ¶ und 
do it, in perſons of both ſexes; when, not only their cheeks and fore-heads, exp 
but, even the neck and ſhoulders of the lady were left died of a red colour. Ny, 


paſſions, not only alter the motion of the fluids in the body; but, even, occaſion Mvok 
the evacuation of ſome of them. Thus grief forces tears. And longing, in Mi 
women, may well be ſuppoſed to create great alterations in the body of the mo- ¶ vant 
cher, when it will leave ſuch ſtrange and laſting impreſſions upon that of the i 
infant; ſince it is her, alone, that has ſuch importunate deſires. | 
There are many inſtances, in phyſic books, to ſhew, that imagination may WA 
cauſe a diſeaſe, where it is exceſſively fear'd; and I myſelf knew a lady who cee 


had the ſma]l-pox by this means. Nor is it, only, in women, that conceit ha Fhyſt 
theſe effects. There was an Ir captain, in the county of Cork, of a middle WW Anc 
age, who coming to ſurrender himſelf to my brother Brog bill, at that time com. rem. 
mander of the Engliſh forces there, was intercepted by a party of Exg/;h. My in t. 
brother being abſent, the captain was ſo fearful of being put to death, before who 
he return'd, that it ſoon alter'd the colour of his hair. Happening to be then only 
at the caſtle, whereto this captain was brought, I found, upon examination, thi: diſoi 
the change of his hair was not uniform; but that particular tufts and locks ther- ber- 
of, with baſes about an inch in diameter, were, up and down, fuddenly turn'l conv 
white, all over, whilſt the reſt remain'd of its own reddiſh colour. his! 

But I muſt not be underſtood to condemn the uſe of evacuating medicines, ug. 
or be thought fo credulous as to believe all the virtues aſcribed, even by emi- Wthro! 


nent writers, to ſpecifics; for I have obſerv*d the beſt of theſe remedies to fail, Maccoi 
where an emetic, or cathartic has not preceded ; unleſs they were of ſo abſter ordei 
five a nature, as, of themſelves, to free the firſt paſſages of thoſe viſcid humours i 


that uſually lodge therein, and hinder their efficacy. My deſign is to prevent: 8 H 
the prejudice propagated by ſome learned, but confident phyſicians, who laugh Wo rec 
at the mention of ſpecifics, and allow no-cures performable, without viſibly guels 
evacuating the peccant matter; and, alſo, to ſhew, that ſuch of theſe reme- in pe! 


dies, as men of judgment and credit recommend upon their own experience, a dra 
; arc 
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M are not, without trial, to be rejected, becauſe they occaſion no ſenſible evacua- 


tion, nor, manifeſtly, diſcover any eminent quality, nor, laſtly, produce any 


remarkable change in an healthful body. For an animated human body is 


not a rude maſs of limbs and liquors, but an engine conſiſting of ſeveral parts, 


harmoniouſly connected together, and communicating with each other ; by 
means whereof, a weak impreſſion of adventitious matter, in one part, ſhall 
act upon another, at a diſtance, or even, upon the whole machine. The 
light motion of a man's finger upon a ſmall piece of iron, unconnected 
& with any engine, would produce no conſiderable effect; but ſuch an action, 
applied to the trigger of a loaded muſket, occaſions a ſurprizing ſucceſſion of 
accidents. That a human body is ſo framed, as to ſuffer great changes from 
ſeemingly gentle impreſſions of external objects, appears from many inſtances 
already mention'd. Thus, likewiſe, to go, ſuddenly, into the ſun-ſhine, will, 


"I (ometimes, inſtantly occaſion that violent motion we call ſneezing. To look 


from a precipice, will make the head giddy ; the fight of a whirl-pool has 
cauſed men to fall into it; and to fix the eyes upon the water, beneath a ſhip 
under fail, will prove emetic; as I, for my health's ſake, have, ſometimes, 
experienced. If a perſon be tickliſh, ſtroke the ſole of his foot with a feather, 
and it ſhall, againſt his will, affect the remote muſcles of his face, and pro- 
voke him to laughter; as the tickling of a ſtraw in the noſtrils, excites ſneez- 


1 ing. Many kinds of a grating noiſe will ſet the teeth on edge; and a ſer- 


vant of mine complain'd, that the whetting a knife would make his gums bleed. 


Aenricus ab Heer mentions a lady who would faint at the ſound of a bell, or 


any loud noiſe, even that of ſinging, and lye as if ſhe were dead; but as ſhe 
vas thoroughly cured by a courſe of phy ſic,it appears, that this diſpoſition pro- 


cCeeded from ſome particular texture in her body, with regard to ſounds, One 


hyſterical woman, in fits, ſhall ſoon communicate them to another by aſpect. 
And, to ſhew that diſtemper'd bodies may receive alterations, while ſound ones 


remain the ſame ; we need, only, conſider, that the ſubtile effluvia, which float 


in the air, before any change of weather, are felt by thoſe valetudinarians, 
who have, formerly receiv'd bruiſes, wounds, or other injuries; and that too, 
only, in the very parts where they happen'd. Others, we daily ſee, who are 
diſorder'd by riding backwards in a coach; and the ſcent of muſk, or am- 
ber-greaſe, tho? grateful to others, will throw hyſterical women into ſtrange 
convulſions. Zacutus Luſitanus tells us of a fiſher-man, who, having ſpent 
his life at ſea, and coming, accidentally, to the reception of the king of Por- 
zugal, in a maritime town, where perfumes were = he was, thereby 
thrown into a fit, judged apoplectic by two phyſicians, who treated him 
accordingly ; *till three days after, the king's phyſician, gueſling the cauſe, 
order'd him to be remoy*'d to the ſea- ſide, and there to be cover'd with ſea- 
weed, which ſoon recover'd him. / | 
How much an alteration, produced in the body by ſickneſs, may diſpoſe it 
o receive impreſſions from what would not, otherwiſe, much affect it, may be 
cls'd from the effects of cold liquors thereon, when it is only heated: a man, 
in perfect health, who uſually drinks his liquors cold, may, at that time, by 


| | a draught of cold water, or beer, be _ caſt into ſuch dangerous diſtem- 
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pers, as, did not daily experience convince us, we ſhou'd think impoſſible tg 
be, thereby, occaſion'd, in a body free from morbid humours. Beniveniy; 
informs us of one, who, after vehement exerciſe, drinking a glaſs of very cold 
water, immediately, fell into a ſwound and died : yet 3 otherwiſe dif. 
poſed, cold water has, ſometimes, very good effects; and I know ſome hyl. 
terical ladies who find it an excellent remedy. 

But the body is, alſo, as eaſily alterable for the better. The true moſs of: 
human ſkull, tho? experience will not countenance all that the chymiſts ſay of it, 
proves ſometimes a wonderful ſtyptic. An eminent virtuoſo, with whom I am 
well acquainted, as alſo his phyſician, aſſured me, he finds the effects of this mob 


ſo great upon himſelf, that his arm bleeding again, when tied up after phlebo. | 


tomy, he took a little of it into his hand, and the blood immediately ceaſed to 
flow; he, thrice, for experiment's ſake, laid aſide the moſs, when, his arm begin 
to bleed again; but upon reſuming thereof, it, each time, preſently, ſtopp'd. The 
tume of burnt feathers, or tobacco, blown into the face of hyſterical women, a8 
ſuddenly relieves them from their fits, as perfumes occaſion them. A friend of 


mine, a perſon of great veracity, profeſſes, he has cured dyſenteries, by fumi- 


gating the anus, and parts adjacent, with ginger, thrown upon hot embers, and 
receiv'd in a convenient poſture, as long as poſſible, without too great faintnek: 
but a maſter of chymical ſecrets prefers for this purpoſe hart's-horn ſhavings, 
But if the heat, in this caſe, contributes to the effect, we may reaſonably ſuppoſe, 
that cures are performable by particles more minute than thoſe of ſmoke. And, 
indeed, I know a dextrous goldſmith, who, when he over-heats himſelf, is ſub- 
ject to the gripes ; which he, uſually, remedies by ſitting, for ſometime, upon: 
heated anvil. Some find more relief in the colic from the ſmoke of tobacco re- 
ceiv'd glyſter-wiſe, than by any other phyſic ; and, to my knowledge, ſome 
wealthy perſons, relying hereon, never employ a phyſician for this diſtempet. 
And conſidering whata ſubſtance even common ſoot is, that many things, by be. 


ing reſolved into ſmoke, are more open'd than they wou'd be in the ſtomach; _ a 


that, by this means, the operations of the many emetic and cathartic ſimples may 


be heighten'd; and that, probably, ſome fuines and odours are more powerful | 
for not paſſing thro? the mouth; theſe things conſider'd, I ſay, incline meto 


think ſome farther uſe might be made hereof. Not to mention, again, the great 
virtues of ſuphureous ſmoke to preſerve liquors ; and that both Paracelſus and 
Helmont,highly extol, as a ſpecific, the warts that grow on horſes legs, againſt the 
fits of the mother ; I lately met with a curious and intelligent perſon, who affured 


me, he was, by the ſcurvy and obſtinate ulcers, brought exceeding low, and hav- 1 
ing, in vain, upon that account, undergone ſeveral tedious courſes of phyſic, he 
reſolved againſt them for the future; but lighting on a chirurgeon who had per. 


form'd many extraordinary cures, by a method no way troubleſome, he ſubmit- 
ted thereto, and was ſoon cured. His method was to fumigate the patient ver) 
well, every morning, with a powder that appear*d of a vegetable ſubſtance. But 
as to the efficacy of fumes ; I have, more than once, recover'd a young lady from 


ſtrange fits, that we judg'd epileptic, by the ſcent of a little vial lPd with recti· 
fed ſpirit of fal-armoniac, or hart's-horn. And another lady, who, tho? ſhe his | 


long been ſubject to violent and laſting fits of the head-ach, which was, great), 


increaſed Y 
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1 ncreaſed by a violent concuſſion, from the overturning of a coach; yet finds 
Mreſent relief by holding her head over a ſtrong decoction of tea, and breath- 
Nag the ſteams thereof. But there's one thing that ſeems, by no means, ſuf- 
I ciently attended to, in Europe; I mean, the conſtant and ſudden ceaſing of 
She plague, how violent ſoever, in that vaſtly populous city Grand Cairo, to- 
ards the latter end of June; when, in our hemiſphere, it, uſually; ſpreads the 
iteſt. The truth of this is atteſted by travellers of different nations, as well as 
Proſper Alpinus, an excellent phyſician, who ſpent many years in that country, 
ad gives this account of the matter. The plague,” ſays he, “ begins in Cairo, 
and all the parts of Egypt, with September, and continues till Fane; in all the 
intermediate months *tis communicated to them, by contagion, from abroad: 
but in the month of June, let the diſtemper there, rage ever ſo ſeverely, as ſoon 
« as ever the ſun enters Cancer, it, perfectly, ceaſes; and what is very ſur- 
« prizing, all manner of goods that were infected thereby, become innocent 
« thro? the whole nation, and every thing grows calm and well; only ſpora- 
« dic diſeaſes, then, ſpring up, which no where appear whilethe plague rages.” 
nd this ſtrange effect he wholly attributes to an alteration in the air. I de- 
re this inſtance may be the more particularly conſider'd, becauſe it greatly 
Honfirms and illuſtrates what we have already ſaid concerning the poſſibility of 
Wature's curing diſeaſes, without the help of groſs and ſenſible evacuations. 
We may farther obſerve, that the human body 1s alterable, both for the better 
nd worſe, by groſs or mere mechanical motions. Perſons are, often, recover*d' 
rom fits or fwounding by bare pinching. I, who have gone thro? great and 
Alungerous fits of ſickneſs, ſcarce ever found any more violent, for the time, than 
Hhat occaſion'd by the motion and ſcent of a ſhip, together with the air at ſea, 
Pefore I was uſed to navigation; and yet this violent illneſs, as it was cauſed by 
Mo peccant humour in the body, was quickly removed by aquietſhoreand change 
fair: and the like is, ſometimes, obſervable upon riding in a coach; which is 
Pon reliev'd by a ceſſation of the motion thereof. We fee, in our ſtables, what 
effect the curry-comb has upon horſes. Helmont ſays, he could tell, by the taſte: 
f the milk, whether the aſs that gave it had been curried that day: but ſuch 
n alteration ſeems to argue a greater in the blood and other principal parts of 
he body. P:/o informs us, that the illiterate Brazilian empirics perform ſur- 
rizing things both in the preſervation of health, and the cure of many diſ- 
Wales, by their frictions in chronical, and unguents in acute caſes. And as Galen 
ommenda˖ a proper application of cupping-glaſſes in the colic; ſo in Brazil 
hey find them very ſucceſsful therein; being chiefly fixed, according to Piſo, 


Wo 97 211412, give way to nothing ſo well as muſic, which, by ſome means or other, 
Nuſes the patient to leap, dance, and ſweat, till he breathes out the virulent mat- 


he blood, by the muſic ; for ſudorifics and exerciſe, without muſic, are ſo far from 
ffectin the cure, that, as Kircher informs us, the magiſtrates of Apulia allow 
oblic ſalaries for muſicians, who play to the poor upon this occaſion. The 
ame author gives us a remarkable ſtory of a nobleman, who languiſhing under 
diſtemper, not ſuſpected to proceed from the bite of a Tarantula, till he ſeem'd 
4 9 | near 


N dn the region of the liver. The horrid ſymptoms conſequent upon the bite of a 


er, that ſeems fitted for expulſion, thro* a change wrought either upon this, or 
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near the point of death, was, at length, ſuddenly reliev'd, and gradually recover'q, q 
by muſic. And Epiphanius Ferdinandus, Mathiolus,and others, have the like . 
lations. Now, that a ſound may powerfully operate upon the blood and ſpirit, 
I my ſelf, who delight in muſic, have often obſerved, upon hearing certain 
notes. This, alſo, ſeems probable, from the effect which, as we formerly ſaid, 
a grating noiſe has upon the teeth and gums ; and by the dancing fit in the 
» preſent caſe, whereto it is only a particular tune that excites. Nay, Kirche 
farther affirms, that the Tarantulæ themſelves, as well as the Tarantati, may be 
made to dance, by tunes ſuited to their conſtitutions. Epiphanius Ferdinandu 
. alſo, agrees herein, and tells us of a man ninety four years old, and render 
ſo weak, that he cou'd hardly walk with the help of a ſtaff, who, being bitten 
by a Tarantula, immediately, at the ſound of muſic, fell to dancing and caper. 
ing like a kid. He adds, that not only men, in whom much may be attribute 
to fancy, but other animals do the ſame; and inſtances in a waſp, which he fay 
dance to muſic, together with the Tarantula that bit him; and alſo in a cock 
Peeuliaritiecff But, moreover, there are many ſtrange peculiarities in ſome perſons, both in| 
conflitutions. ſickneſs and in health. Theſe differences, indeed, between healthy men, ma | 
not be greater than that obſervable in the ſame perſon, between a found and adi. 
ſtemper'd ſtate ; yet we, frequently, ſee, that ſome bodies are ſo framed, asu 
beſtrangely diſorder'd by ſuch things as either not at all, or elſe differently afiet 

. thoſe of others. Thus, *tis common for men to expreſs great uneaſineſs, and 
fall into fits of trembling, at the ſight of a cat. This was the caſe of the lat 
gallant and noble Earl of Barrymore, who had the like averſion to tanſey. A 
I my ſelf cannot behold a ſpider near me, without a great commotion in m 
blood; tho? I never receiv*d any hurt from that creature, and have no abhor- 
rence of toads, vipers, or other venomous animals. I alſo know an excellent lac 
who 1s remarkable for a ſtrange antipathy to honey. Her phyſician ſuppoſing 
this, in ſome meaſure, imaginary, mixed a little honeyin a remedy he applic 
to a very ſlight ſcratch, ſhe happen'd to receive on her foot; but he ſoon repent 
ed of hiscurioſity, for it cauſed a ſtrange and unexpected diſorder, which ceaſe! 
upon the removal of that medicine, and the application of others. The fame 
excellent perſon complain'd to me, that the vulgar pectoral remedies did her n 
ſervice in coughs, wherewith ſhe was troubled, and which nothing reliey'd bu 
either the fume of amber, receiv'd by a pipe, with that of proper herbs, or, th: 
balſam of ſulphur. I know an ingenious gentlewoman, on whom cinnamon, | Þ 
which, generally, is, conſiderably aſtringent and ſtomachic, has a quite contra) | 
effect, and this in a ſtrange degree, ſo that having found by two or three acc! | 
dental trials, that a very little cinnamon ſeem'd to diſorder her ſtomach, ani} 
prove laxative; ſhe,once, reſolved to ſatisfy her ſelf, whether theſediſcompoſurs! i 
came by chance or no; and having ſtrew'd ſomepowder*dcinnamonuponatoal,| 
ſhe eat it, and was thereby purged, for two days together, with ſuch violence 
that it cauſed convulſions, and a ſpaſmus, which ſhe continues to be trouble! 
with, from time to time, tho? *tis three years ſince ſhe made the experiment: 

as wasaverr*d to me by her husband, a phyſician *. A perſon of quality latch} 

On the other hand, M. Lemery tells us, he | chew and ſwallow down four ounces at ont, 


knew a chymiſt, who cou'd eat Mercurius dulcis | without any ſenſible effect. Hip. de Acadn. | 
as if it were bread ; and that be has ſeen him J A. 1699. P. 69. = 
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Porbific matter of ſurfeits, or other ſimilar diſcaſes, their ſymptoms ſo dreadful, 
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ed me, whether he ſhou'd continue the uſe of coffee as an emetic; becauſe 


e had found it operate very violently with him. — „particularly, into 
his odd effect, I found, that an ordinary wine- glaſs full of the common liquor, 
Foffee, wou'd, in two hours time, vomit him more ſeverely than the infuſion of 
rocus metallorum, or other uſual emetics; that this had been, for ſeveral years, 
is conſtant vomit; that ſcarce any one was more irkſome, than this, of late, 
Frew, to take; ſo that the ſcent of a coffee-houſe wou'd make him ſick; and, 
Wtly, that he himſelf had formerly uſed it long together for the fumes which 
ffended his head, without obſerving any emetic quality therein. The writings 
f ſober phyſicians afford us many other ſtrange inſtances of this peculiarity of 
Honſtitutions; and of ſuch as have deſired to eat very extravagant and abſurd 
Wings, which, tho' they, ſometimes, were directly contrary to their diſtempers, 
ave perform'd cures in deſperate cafes. And this appears the more proba- 
le from what we frequently ſee done by longing women, and virgins in the 
Wreen-ſickneſs. But now, if a human body be ſo framed, as to receive alterati- 
Ins from ſuch unlikely things as theſe, why ſhou'd ſpecifics be haſtily con- 
Wcmn'd, which, tho? they operate inſenſibly, come recommended by the expe- 
Hence of ſober and credible perſons? That an inconſiderable quantity of matter, 
Wnce admitted into the body, may give a new and unnatural determination to 
Ne motion of the blood, an alteration to the texture, either of that, or of ſome 
ble part, and as a little leaven, ferment the whole lump, appears from the ef- 
css of poiſons, which are not produced by thoſe the phy ficians call manifeſt 
alities. Moſt writers upon poiſons, indeed, ſuppoſing men wou'd rather believe 
an repeat their experiments, have deliver*d many things more ſtrange than 
ue; yet the known effects of a little opium, or arſenic, the ſcarce diſcernible 
Prus emitted by the viper, and the ſmall quantity of the ſaliva of a mad dog, 
ss than half a grain whereof will deſtroy an ox, abundantly illuſtrate and con- 
Irm all we have deliver'd, upon the head of ſpecifics. And that a morbid bo- 
may be, ſometimes, cured with as ſmall a matter as wou'd diſorder a ſound 
Nee, is maniteſt from that experiment, common in Tay and elfewhere, of cur- 
g the venomous bite of a ſcorpion, by anointing the tumid part with com- 
on dil, wherein live ſcorpions have been ſteep'd. Piſo tells us, that he ſaw 
huge over-grown toad, ſwell'd with poiſon, and deſperately venomous, that 
as preſently kill'd, by a Brazilian, only with dropping on his back, the juice 
the plant Nhanby. He farther declares, that an infuſion of the root Toborandi 


Wſ\cu'd, to his knowledge, many from imminent death, who had eaten ſeveral 


rts of poiſon ; and this, aſter the whole tribe of European alexipharmics had 
Povedunſucceſsful. It may here be objected, that my inſtances only reach to 


Piſons, and their antidotes, not to diſeaſes, and their ſpecifics. I anſwer, firſt, 


at phyſicians treat theſe asdiſtempers, and that they, really, are fo ; but heigh- 
red by a virulent malignity, which is not eaſily diſtinguiſhable from them; as 
pears by the frequent diſputes of phy ficians, whether or no their patients died 
poiſon. Some of the Brazilians, indeed, according to Piſo, are ſo dextrous in 
ring their poiſons, as to prevent the pernicious effects thereof, for a long time, 
Fer they are taken: but then, their quantity is ſo ſmall, in compariſon of the 


and 
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and conſequences ſo deſtructive, that the cure hereof beſt ſerves to ſhew hoy 

werfully nature may be aſſiſted by remedies, whoſe operation is inſenſible 

Secondly, there are many paſſages in the preceding diſcourſe, as, particularly 

where mention is made of the cure of agues, the rickets, and the king's-ey!| 

| which ſhew, that common diſeaſes, alſo, are curable by ſpecifics. 
Nero remedies But ſuppoſe, ſay you, a recommended ſpecific ſnou'd appear not only unah|, 
#2 be % te cure, but likely to augment the diſeaſe ? Why then, we muſt conſider, 'ti 


ere the od . . 
* better for the patient to be cured by raſh and imprudent means, than be ſuſſer| 


ones have 
failsd. l to die according to art; and that the phyſician, who loſes his patient, after hay. 
ing long ſtruggled to ſave him, deſerves more commendation than he who ſhou'{ 
chance to cure one by an irrational method. The phyſician ought, therefore, u 
be well ſatisfied of the ground he goes on, before he ventures upon ſuch are. 
medy, eſpecially, if he has not tried the more ordinary and unſuſpected mea 
and found them ineffectual; for *tis not one lucky cure that will recommend: 
remedy to a wary phyſician, when the dangerous quality thereof ſeems obvious 
and its virtues are only known by report. But then, if a phyſician be wel 
aſſured of the efficacy of ſuch a remedy, by a variety of trials, he may, ſurely, ! 
without raſhneſs, make uſe of it, at leaſt, where ordinary medicines have failed 
Many reaſons might be produced to enforce this practice. And, farſt, the 
true nature and cauſes of ſeveral diſeaſes, are more unknown to phyſicians, thu 
is generally thought ; nor is the particular method of cure, thereon depending, 
more ſettled among them. The generality of phyſicians, I fear, are guidedly 
narrow ſcholaſtic principles, not by nature: nor have they, once, well enumer: 
ted and diſtinguiſh'd the ſeveral aſſignable cauſes for the phenomena of dileals; 
or told us, by how many different ways they, and their ſymptoms, may be r 
moved. If this were analytically and carefully done, I doubt not but men) 
knowledge in phyſic, would be more extenſive, and effectual, than it 1s 
preſent ; and we ſhould, then, find many probable and promiſing methods o 
cure, which are now overlook'd. A phyſician, indeed, is, in a due ſenſe, tit 
ſervant of nature; yet, ſuch kind of expreſſions, I ſuſpect, has hinder'd the at 
vancement of phyſic, by diverting the minds of men from thinking of thot 
methods, which, by powerfully altering the human machine, rectifying the m- 
tion and texture of it's parts, and accuſtoming it to proper courſes of the bloc 
and juices, and time and methods of evacuation, might prevent, or cure ſont 
ſtubborn diſeaſes, more happily than the vulgar means. And, till men hait 
a better knowledge in the principles of natural philoſophy, we muſt not & 
pect a more perfect and comprehenſive theory of phyſic. That the preſent pri 
tice often proceeds upon a falſe foundation, might be ſhewn in abundance 
inſtances ; but I ſhall mention, at preſent, only the laſt I met with. An im 
mate acquaintance of mine, having been many months troubled with a dit: 
culty of breathing, was unſucceſsfully treated for it, by ſome very eminent pi 
ſicians; till, at length, ſuſpecting *twas not the lungs, but the nerves of the 
jacent parts, that were affected, our volatile ſalt was given, which, quickly," 
Jieved him, and he was, afterwards convinced, that the lungs were not in faul, f 
As the common method, in ſhort, with the theories founded thereon, ib, d 
many caſes, ſo diſputable, that the ſucceſs of a remedy ſeems to be more pl | 3 
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ble, than the receiv'd notion of ſome diſeaſes; it were not amafs, if we con- 


ard che faying of the old empirics in Celfus + We don'rfay, that = phyſi- 
cian ſhou'd act, without reaſon ; or, that an irrational creature can practiſe 
WF plyſic : but that conjectural hypotheſes, about obfcure things, belong not to 


it: for thequeſtion is not, what caufes, but what cures, a diſtemper.” And, 


we proper method is not agreed upon, in the ſchools; ſo many, who are 
Perfect ſtrangers to them, by means of ſpecifics, their own experience, and 


4 
A 
. 
) 


mmon fenſe, perform conſiderable cures. Piſa gives the following teſtimony 
the utterly unlearn'd Brazilian empirics. The more elderly, and expe- 
rienc'd, among them, ſays he © are, exellently, ſkilPd in botany, and phar- 
macy ; by which means, they eaſily prepare all kinds of remedies from what 
they find in the woods; and theſe they apply both externally, and internally, 
but eſpecially in diſtempers occafion'd by poiſon, with fo great ſagacity, that 
it is ſafer falling into their hands, than into the hands of our raw phyficians, 
who are, perpetually, boaſting of their education, and fecrets.” 

A phyſician, who practiſed, with great ſucceſs, in Dablin, whilſt new and 
Polent fevers raged there, whereof multitudes died, and very few recover'd ; 
ppily hit upon a method that proved very proſperous; whereof he gave me 
c following account by letter: which may, perhaps, afford good hints towards 
Ne cure of ſome other ill- condition'd fevers. 


1 


Dab lin, Feb. 27. 1682. 


Have employ'd Eus Veneris, for the removal of a Subſultus Tendinum, in 
a perſon dangerouſly ſick of a Febris Petechialis, (a diſeaſe fatal to very 
many, here, for theſe twelve or fourteen months; ) and found that it anfwer'd 
my hopes, in three or four hours after J gave it in conſerve of borage flowers. 
<« I have thought of a method of curing the aforeſaid fever, which has not 
once fail'd me; tho' I made uſe of it for ſixteen or eighteen ſeveral perſons ; 
many of which, would, certainly, havedied, iftreated, after theuſual manner, 
in this caſe. When firſt I come to any ſick of this diſeafe, if I find them 
coſt ive, (as, generally, they are,) I preſcribe a glyſter, and, after that, a large 
bliſtering plaiſter, between the ſhoulders ; the blifter being wellrais'd, and 
carefully dreſs'd, ſtripping off the cuticula, continues running till the fever is 
gone off; which happens, moſt commonly, in ten or twelve days, if they have 
not kept up too long with it ; for then we cannot, certainly, foretel the time 
of the fever's declination. For the whole time, till the going off of the fever, 
I preſcribe emulſions of Ag. Aronis. Card. Bened. Citrij totius, & Sr. Gra- 
natorum, cum Aceto; Tallow of orange, and butter-milk poſſets, of roaſted 
apples, flummery, or any other light, and cooling thing, they call for. 
* By this method, I keep the Genus Nervoſum, and brain, from being af. 
fected, and, conſequently, ſecure my patients; for, as many as I have ever 
known of them die, in this diſeaſe, died of a diſorder of thoſe parts. I do 
not defer the bliſterin plaiſters, till I find my patients delirious, lethargic, 
convulſive, or otherwiſe affected in their heads, and nerves; finding, by the 
experience of others, that, then, they, moſt commonly prove ineffectual, be- 
Vor. I, O cauſe 


Madicines, ap-. Secondly, there are many medicines endow'd with a quality, apt to encreaſeth 
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< cauſe of ſome morbific matter too deeply lodg'd in theſe parts. I do not pry. il 
<« ſcribe,except upon ſome extraordinary occaſions, any volatile ſalts, or ſpirit, 


<<. or any thing too apt to quicken the circulation of the blood, which is alreag 
<« toogreat; having, experimentally, learn'd, that by theſe, often us*d, the brair, 
and nerves, become, ſooner than ordinary, affected; for, they deeply inj. 
<< nuate themſelves, and drive, with them, ſome morbific matter into the brain, 
and nerves. I find bleeding bad; being generally fatal. It I doubt of the n. 
% covery of any of my patients, in this diſeaſe, tis, only, when I find the 
have been let blood, or lain for eight or nine days before I come to then; 
<&. tho* I have recover'd even perſons. in thoſe circumſtances. 
* 


2 diſeaſe wherein they are preſcribed, whoſe uſe is yet approved of by the moſtjud; 
maj cure it, cious phyſicians, becauſe they poſſeſs others which produce ſuperior good effecꝭ 
Thus, in a malignant fever, Venice-treacle, and other hot ſudorifics, are order, 
fince they relieve the patient more, by ſome other means, than an encreaſe 
heat, for a ſeaſon, can prejudice him. Bontius, for the ſpaſmus, which he reckon 
endemial in tlie Eaſt- Indies, commends the uſe of Quercetan Laudanum, of Pl. 
lonium, and, particularly, of an extract of opium, and ſaffron; and, to prevent an 
prejudice againſt the uſe hereof, headds, that, an unexperienced practitione 


« might, here, refuſe to preſcribe theſe medicines, becauſe of the ſuppoſed b 


«© numbing quality of the opium; but the exceſſive heat ofthe climate,“ ſaysh, | 


« requires it; and, beſides, we find it the only cure, in this caſe. But, opium, . 
<< theſe parts, is ſo prepared, that it may, ſafely, be given to infants; and, ther 
ve *tis ſo uſeful, that, tho* it may ſeem ſurprizing, we can do nothing in he 
& diſeaſes without it. The uſe of cold water is, commonly, forbid ina dropſy: 
yet the Shaw is famed for curing that diſtemper. And, I know a perſon « 
great quality, who, in a caſe complicated with this, in a great degree, bin; 


thought incurable by her phyſician, furprizingly recover*d upon drinking ti: 1 


water of Tunbridge. So hot a wood as guaiacum, is, I believe, generally thoug: 
a dangerous medicine ina phthiſts; yet fome eminent phyſicians, and, partic 
larly the Spaniſh, relate wonderful cures,. perform'd by the continued uſe of! 
decoction thereof, in deſperate ulcers of the lungs. And a very learned phy: 


ſician of my accquaintance, confirms this to me, from his own experiens 


in conſumptions. Mercury is thought prejudicial] to the nerves,and brain; ju 
one of the happieſt phyſicians I know, owns, that he, very ſucceſsfully, uſ: 
Preparations thereof in the palſy, and ſimilar caſes. And, I remember a gent 
woman, confin'd to her bed, with the palſy on one ſide, upon taking a doſes 
a mercurial preparation, eorrected with gold, which Igave her eminent phyl: 
lowing, to walk about the room. 

Thirdly, many things that ſeem, when firſt purpoſed, to be contrary to it 
ſon, are, afterwards,* found very conſiſtent therewith. Fhere are, ſome ſubſti 


ces, which, tho? they appear ſimilar, or homogeneal, are endow'd with dite, 


rent, or contrary, qualities; as we ſee, not only from a chymical analy(is« 


bodies; but, alſo, where no fire is applied. Thus, rhubarb, being taken in fu: i 
x ' ſtance 
| 


L 
% 


cian, for that purpoſe, tho'it-only purged her gently, was enabled, the day fd: I 


4 


The Uſefulneſs of Philoſophy. 


SD :nce, the ſubtile part thereof proves purgative, and the terreſtrial aſtringent. 
ay, if the parts, which have the leaſt ſhare in the conſtitution of the whole 
crete, happen to meet with a body diſpoſed to receive their impreſſions ; 
Wis very poſſible, they may operate more ſtrongly thereon, than thoſe whereof 
ie eye judges it altogether to conſiſt. And this I have made appear, by ſhew- 
vg, that ſallet-oil, which is thought to conſiſt of fat, and unctuous particles, 


per ſubject, operate more powerfully than the former. For, keeping ſome 
Pure olive-oil, a ſmall time, upon filings of crude copper, in a gentle heat, the 
quor extracteda high tincture, between green and blue; which, therefore, diſ- 
Mol ved ſome part of the copper; as farther appears, from the recoverableneſs 
f the metal out of it. But to proceed; an ingenious chymiſt, whom I adviſed 
Fo bleed fora pleuriſy, which he refuſed to do, cured himſelf, only by Helmont's 
Wudanum, in two or three days: and by this means, he, alſo, ſince that time, 
Wurcd ſome others, without phlebotomy. I am the leſs ſurpriz'd hereat, be- 
auſe I have ſound, that, opium, duly corrected, is a great reſolver, and, ſome- 
Wins, proves ſudorific : nay, I, once, knew it do fo, when other medicines, of 
nat intention, fail*d. - I have known coughs ſtrangely abated by a very ſaline 
Wcdicine; wherewith, I, in a few hours, reliev'd a child, who by the violence 
F one, ſeem threaten'd with ſpeedy death; and, yet, many phyſicians con- 
emn all ſalt things, in this caſe. And, from the vehemently pungent ſpirit of 
Suman blood, I have known, notwithſtanding its very ſaline, and heating qua- 
ty, ſtrange effects, even in a deplorable, and hereditary confumption. But, 
Phat ſeems more at ages. - a very ancient Galeniſt, eſteem'd as an oracle, 


aving uſed various means to cure them, both in himſelf and others, confeſſed, 
e found nothing ſo effectual as ſulphur melted, and mixed with amber, and 
8 c<phalic plant, as betony, to allay thepungency of the ſulphur, and fo ſmoked 
Ne tobacco. The fulphur, however, was ſo predominant, that he kept a ſyrup 
P readineſs, to heal the ſoreneſs it might occaſion in the mouth. And, with 
e ſame remedy, a very curious perſon ſolemnly aſſured me, he had cured 
any conſumptions, particularly once in a lady, whom, even in health, I 
new to be very lean. Now, phyſicians, generally, forbid the uſe of acids, 
hen the lungs are ulcerated, or tender; and, yet, the fume of ſulphur is what 
ndenſes into that highly corroſive liquor, called Oleum ſulpburis per campa- 
n, which will, readily diſſolve iron. From hence it appears, either, that the 
jeory of conſumptions it miſunderſtood ; or, that the balſamic quality of 
e ſulphureous ſteam, is great enough to prevent the ill effects of its acidity. 
he dried livers, and galls, of eels, which are, uſually, remarked for nothing 
t their crudity, have, if we credit Helmont, prevented multitudes of women 
om dying of a hard labour. Panarola, alſo commends them for the ſame 
rpoſe; and, { knew a famous empiric, who got much reputation, and mo- 
. by ſelling this as a ſecret. I my ſelf, alſo, gave it to the wife of an inge- 
ous phyſician, when he, and the midwives, had almoſt deſpair'd of her; 
a, as ſhe, afterwards, told me, each doſe made her throws, which before had 
fr her, return; and that, at length, ſhe was deliver'd, ſhe ſcarce knew how. 
© | t, I, here, found the quantity of 5 walnut of the powder, which is double 


Hontains, alſo, ſome that are ſharp and corroſive, which, happening on a pro- 


pecially in pulmonic conſumptions, which were common in his country, 


to 
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to that of Helmont, neceſſary for a doſe, in rheniſh, or white-wine, upon an 
empty ſtomach. , 

Did not experience aſſure us of the contrary, one wou'd think, that, to ſuffo. 
cate ſcorpions in oil, ſhou'd make it venomous; which, yet, is the cure of their 
poiſon : an effect, now the phyſicians find it true, they pretend to account for, 
The flux is endemial in Ireland; but, conſulting an ancient and experienced 
phyſician, there, concerning it's cure; he aſſured me, he found nothing more | 
effectual, than freſh butter, melted, purified, and given in a large quantity; 
which ſeems more apt to cauſe, than cure, that diſtemper. And another an. 

cient phyſician, there, afterwards, greatly commended it to me, in the ſame caſe. 

3pecifcr, bow I ſhouꝰd no longer inſiſt upon the recommendation of ſpecifics, did I not find. 

they may ope- at every turn, that learned men, and, eſpecially, a famous foreign univerſity, re- | 

rate. ject them, for not, knowing the manner of their operation; beheving it abſo. | ? 

lutely improbable, that a medicine which muſt paſs thro? ſeveral digeſtions, and 

circulate with the blood, ſnou'd neglect ſome, and befriend other parts of the bo. | 

dy. To this objection. I wou'd offer two things. And, firſt, I demand of theſe | 

nn. an intelligible explanation of the manner wherein the common me- 

icaments operate; as how rhubarb purges choler, and hellebore melancholy, r. 

ther than other humours; how Antimonium diaphoreticum, and Bezoarticum mi- 

nerale, after having long endured the fire, come to be ſudorific ; how the in- 

fuſions of Crocus, metallorum, and glaſs of antimony, tho? they have no manifeſt 

power to vellicate the tongue or palat, are both, violently emetic and cathartic; 

and, laſtly, how mercury, which, in many caſes, is given, with ſafety, to vo- 

men in labour, Sc. beſides having many other abſtruſe, medicinal qualities, | 1 

becomes not only emetic and cathartic, but alſo ſalivates? For I muſt confeſs, | ? 

that many of the vulgar operations of common drugs ſeem not to me, ſatisfc- 

torily explain'd. by: phyſicians, who even are at a loſs, in accounting for the | 

effects of diuretics, ſudorifics, narcotics, and many other familiar medicines, 

which, thoſe who conſider them only ſuperficially, think they underſtand. Nay, | 3 

E greatly queitzon, whether the generality of phyſicians can, yet, give a fati- | 

5 — reafon why, any ſort of medigine, purges. in general. But he who wil! 

ſhew me where either the Galeniſts or Peripatetics have, clearly, made out why | 

rhubarb punges choler, and ſena phlegm, erit mihi magnus Apollo; for I canndt 

conceive how their narrow and barren principles ſnou'd do it. And the on 

reaſon, that I can find, why phyſicians, who are ignorant of mechanical phi- 

loſophy, think they know ſuch things, is, becauſe they never, attentively, el. 

quired: about them. Secandly, a due application of mechanical philoſopiy þ 

wall, perhaps, more eaſily ſhew, at leaſt in general, that ſpecifics may produce tit 

affects which judicious and experienced men haveaſcribed thereto, than the vu 

gar. principles can account for the moſt obvious and eaſy. operations of medi 

eines. And. tho the objection, urged: to prove, that ſpecifics cannot affect om 

denden e parts, lies equally; ſtrong againſt poiſons proving noxious to pu. 

ticular parts; yet experience demonſtrates thut theſe, actually, prove hurtful | 

ta ſamę parts, Without equally, if at all, offending, others. Thus cantharids Þ'Y 
affect the kidneys and, bladder; quickrſilver, the glands. in the throat z $:ran Þ 

Miu, the hrain ; andi opium, the nerves and animal ſpirits. _— 

Nay. if the hody, as we have: made it appear, is a machine, and: medicin* BY 

operate upon it accordingly ;*tis:not ſtrange there ſhow'd be therein ſeveral ſtrain By 
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ersof different textures, with, perhaps, local ferments in particular parts; and, 


1 che maſs of blood, continually flowing thro? the whole, that a medicine ſhonld 


be convey*dfromone part toanother, by means thereof, and, at length, arrive to 
che parts or humours which their textures, the ferment abovemention'd, or fome 
other mechanical properties, fit and diſpoſe to be operated upon, thereby. Saline 
and tartareous aliment, whilſt circulating in the maſs of blood, may, thereby, be 
T diluted, and keptaſunder, ſo as not to offend any part, till it comes to be ſecreted 
in the kidneys, when, by its pungeney, it may wound the ureters and ten- 
der bladders of thoſe afflicted with the ſtone: and upon this account, perhaps, 
cantharides only affect the bladder. Thus, alſo, a ſpecific may by diſpoſed to 
diſfolve in the body, and either preſerve or acquire a proper diſpoſition for the 

pores of the kidneys, liver, or other ſtrainer; or its particles may be endow? 
with a figure and motion fit for adhering to thoſe of the peccant matter, 
T (which, thro' their vehement agitation, or other offenſtve qualities, diforderthe 
body,) and, by altering their bulk and ſhape, give them new and innocent 
properties. Another ſpecific may diſſolve the groſs and ſlimy matter obſtructing 
the veins; as I have obferv'd that ſpirit of hart's-horn, which powerfully opens 
obſtructions, and reſolves viſcid phlegm, in the lungs, will, alſo, diffolve, tho? 
more flowly, flowers of ſulphur, crudecopper, &c. It may, alfo, obtundthe acid 
T fpiritthatcauſes coagulations in the blood, and reſtoringtliis to its fluidity and cir- 
culation, prevent formidable diſeaſes that ariſe from it, when ſizy. On the contrary, 
the minute parts of ſome ſpecifics may thicken and fixthe too thin and fluid parts oſ 
the blood, er peccant matter, by aſſociating themſelves therewith; as the agile 


and alſo with another liquor I make, into a kind of ſoft, but folid ſubſtance. 
Nor is it hard to conceive, that aſpecific ſhow'd work upon one part of the body, 
and not upon another. We have, already, inſtanced in vinegar, which diſſolves 
the ſhell, and leaves the skin of an egg, untouch*d; and if coral be thrown into 
common rectified ſpirit of tartar, the greater part of that fluid will remain un- 
alter'd,; but acid particles will, immediately, incorporate there with, and there- 
by loſe their acidity: and this effect, coral has been obſerved to produce in humafi 
bodies, the acid humours being, perhaps, brought, by the blood, into tlie flo- 
mach and guts, whillt that remain'd therein. But, in other caſes; the operas 
tions of remedies may be more ſudden, by diffuſing themfebves;- at onec, 
thro! the maſs of blood, and affociating with, and deſtroying; the acid par- 
ticles, Thus, ſpirit of urine, put! to that of tartar, only coagutates-with;- and 
affects, the acid therein contain d; whilſt the ſpirituous, and phlegmatie parts 
remain as they were. And, ſurely, if ſome cathartics purge electively, as? 
our opponents aſſert, and ſome antidotes are adaptetbto ſome polſons as expe- 
rience manifeſts; ſpecifics may be allow'd; to ac aſter the ſame peculiur manffer. 


More examples, of the efficacy of ſpecifics, might bo here produerd, but theſe 


the new diſcoveries that are made, either im art on nuxure. Fhe old empirics, 

as we find them ſpeale in that excellent preface of Celſus, fully expreſs my ſen- 

uments on this head. Thus,“ ſay they, . phyſic-gain'd ground, by obſerving. 
bs we | | > 10 from. 


parts of pure ſpirit of wine will coagulate with thoſe of rectified ſpirit of ure, 


101 


may fuffice at preſentʒ eſpecially, if we conſider, that asphylůt oesitg erg to ve | 
experience, ſo thoſe who practiſe it, muſt enlarge and rectify their principles by experience. 
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« from the recovery of ſome, and the death of others, what was ſalutary, and 
«© what was noxious ; and, after remedies Were found, men began to argue aboy 
te them; for phyſic was not the invention of reaſon.” And to this purpoſe 
Ariſtotle excellently ſays, < where the fact is plain, tho? it appear improbable, 
« we ſhou'd not reject it; but enquire into the cauſe thereof,” Tis true, credy. 
lity is of very pernicious conſequence in a phyſician; yet the world is litt!: 
obliged to thoſe who, rigidly, confine the operations of nature to their own 
narrow limits; without allowing, either themſelves, or others, to try, whether 
ſuch things are performable, as they never ſaw done, and their common ſchoo]. 
principles cannot account for. Twou'd have ſeem'd incredible, a few years a. 
go, to thoſe who were only acquainted with vegetable cathartics and emetics, _ 
that acup, made ofa ſubſtance, inſoluble by the ſtomach, ſhowd, without any 
ſenſible diminutionof its weight, communicate aftrohg cathartic, and emetic, 
quality to any liquor pour'd therein; and, notwithſtanding, diſcover no altera. 
ton, either in its colour, ſcent, or taſt, yet, a ſlight preparation of antimony, 
with ſalt- petre, or, ſingly melted into glaſs, will do this. And thus, alſo, which 
ſeems more ſurprizing, the common Crocus metallorum is ſaid, in a ſmall quan- 
tity, to render wine as ſtrongly emetic, as if a greater had been therein infuſed, 
That a fixed ſtone, capable of ſuſtaining the heat of a reverberatory fire, being 
taken in the quantity of about half a dram, and continued for ſome days, 
ſhou'd conſolidate broken bones, might ſeem impoſſible, were it not wel 
known, that the Lapis ofifragus,or, rather, Oſteocolla, as *tis deſervedly call'd, 
has this property. Quercetan relates ſuch wonderful cures done by it, uſed both 
internally, and externally, in fractures, without the uſual ſymptoms, and in 
four or five days time, that, he tells us, it might ſeem incredible, had not 
other proper perſons beheld the ſame, as well as himſelf : and well might he 
ſay thus, ſince, as chirurgeons obſerve, nature is, uſually, forty days in form- 
ing a callus in the bones. Maithiolus, Fabricius Hildanus, and Sennertus, alſo, 
confirm this great virtue of the ſame medicament ; and the latter tells us, that, 
<« in youth, and a good habit, it cauſes the callus to grow too faſt, for which 
<« reaſon, ſays he, it ſhou'd, only, be uſed in grown perſons, and not too free- 
« ly.” And, that this caution is juſt, I was, lately, convinced, by a learned 
phyſician, who had ſtudied the nature of the ſtone, and told me, that his mo- 
ther, having formerly broke her leg, ſuddenly occaſion'd an exorbitant callus, 
by taking too much of it. He, who, before the ſalivating property of mercu- 
ry was diſcover'd, ſhould have told ſuch phyſicians as our opponents, that, be- 
fides the uſual ways of evacuation, there was a ſort of remedy, which, ope- | 
rating by the ſalival glands, cured diſtempers, that were incurable by ordinary | 
means, wou'd, I queſtion not, have been laugh'd at; yet this property is, now, 
indiſputable, and has proved ſo ſucceſsful, in venereal diſtempers, that I wonder 
thoſe who ſcruple not to uſe rough methods of cure, have not, yet applied it 
in ulcers of the kidneys, conſumptions, palſies, Fc.“ wherein, I am inclin'd to 


* 'This has, of late been, abundantly, perform'd | publiſh'd, the Engi iſb are more ſhy of it than, per- 
in France, where they freely uſe the mercurial | haps, they otherwiſe wou'd be. However, we can 
frictions in ſuch caſes, and with great ſucceſs. But | produce inſtances, among ourſelves, of very ſtub- 
an exact hiſtory of the cures, perform'd by mer- rn and radicated caſes, which have given way to 
cury, applied in this manner, having never been | mercurial unctions, when other remedies =7 =_ 
Ink, 
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ink, it might prove as effectual; eſpecially, if the tormenting ſymptoms of 
ie ſalivation, which are ſcarce . could be prevented. And, if 
Wnercury be dextrouſly precipitated,*by a long and competent digeſtion, with 
due proportion of refin*d gold, experience has inform'd me, that it falivates 
ith much more caſe to the patient, than the common mercurial preparations “. 
Beſides, J am inclin'd to believe, from trials, which I have procur'd experien- 
ed phyſicians to make, both in venereal, and other, diſtempers, that medi- 
ines, wherein the quick- ſilver is well corrected by gold, may have extraordi- 
ary effects. I cannot, here, omit an uncommon cure, perform'd with mer- 
-ury, related to me, by the chymiſt to the king of France. A perſon of quality, 
Nonſeignior de Vatteville, who commanded a French regiment of Swiſs, had a 
violent diſtemper in his eyes, which, notwithſtanding the utmoſt endeavours, 
Moth of phyſicians and chirurgeons, grew, in a few months, to a total blindneſs; 
this ſtate he continued for many years, *till hearing of a famous empiric, 
drian Glaſſmater, who perform'd ſtrange cures, with a certain powder; the 
olonel went to him, and, reſolving to undergo the torment of his method, the 
mpiric undertook him, and order'd about a grain of his mercurial powder, a 
Wind of turbith, made by precipitating quick- ſilver with oil of vitriol, &c, tobe 
nuffed up each noſtril, which, immediately, operated in a violent manner, by 
omit, ſtool,. ſweat, urine, ſalivation, and the lachrymal glands, for twelve 
ours together; cauſing, alſo, his head to ſwell greatly; but within three or 
our days after this ſingle. doſe had done working, the patient began to re- 
over his ſight; and, in a fortnight's time, ſaw better than ever, or, than men 
Wſually do. The colonel purchaſed the receipt of the powder, and preſented 
t to Monſ. Benoeft, a chirurgeon, who cured him of a broken thighs. when 
thers were. proceeding, to amputation z' and he, by uſing it, in the ſame man- 
her, cured a gentlewoman of a cancer in her breaſt. 
It will appear ſtrange to ſome perſons, that, in this whole diſcsurſe, I have not Live 
nce touch'd upon univerſal remedies: the reaſon 1s, I am not well ſatisfied a- e,. 
Pout their poſſibility. Vet, methinks, we confine our thoughts too much, if 
Poe don't expect, that a generous medicine ſhould cure more than one kind of 
Hiſeaſe. The theory of diſtempers is not, yet, ſo accurate and certain, that we 
hould neglect the manifeſt, or promiſing virtues of noble remedies, where we 
annot reconcile them thereto, A tranſlation of the morbific matter, from one 
part to another, frequently occaſions different diſorders. Thus I have obſerv'd 
he cauſe of a cough, removed from the lungs to the brain, has produced a ſud- 
ven decay of memory, and the reaſoning faculty, together with a partial palſy. 
It ſeems probable, therefore, that a medicine, endow'd with proper qualities, 
ay operate upon the morbi fic matter, wherever it can meet there with; and ſo 
ect a cure. It, allo, frequently happens, that diſeaſes, to appearance, of a. 


* To obtain the full virtue of mercury, with- | flux at the mouth. The chancellor of that uni- 
ut raiſing a ſalivation, were a very deſirable | verſity, M. Chichoyneau, has publiſh'd a theſis 
Ling. This is attempted by ſome phyſicians, - | upon the ſubject; wherein he, earneſtly, recom- 
nd, particularly, by thoſe of Montpellier, in | mends the practice, and produces ſome inſtan- 
e way of friftions, which they apply, at ſuch | ces of it's good effects, from his own experi- 

lillances of time, as to prevent the riſe of a | ence. 


Quite. 


* 
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quite cantrary nature, proceed from the ſame caufe, differently ciroumftanced, i 
or that various diſeaſes, which ſeem original, are only ſymptomaric. Thus: on 


dropſy, and a flow fever, ſeem oppoſites; yet an expert phyſician knows thy Aj ot 1 
may, both, proceed from the ſame cauſe, and have the ſame cure. An enn 2 * 


phy fician would think the numerous ſymptoms in hyſtericat women, origin 
diſtempers; and they have, often been, unfucceſsfully, treated accordingly; when 


uterine medicines would allay them, all at once. I lately knew a practitioner, 18 lr 
who ufed the fame volatile falt in dropſies, and original fevers; and a prey. WM. i 
tion of hart's-horn, not much unlike it, has, by me, been found equally ſervice. i 5 


able in primary coughs and fevers. And we have, already, emumerated various 
remedies, which prove effectual againſt difeaſes, judg d, from the common theory, 
to be oppoſites; not here to mention my own obſervations on Helmont's Lau. 14 
danum, my Ens Vengris, and the lady Ken“'s powder. Many diſtempers tha U; 
appear of contrary natures, are, if we may credit Henricus ab Heer, yearly curd ® 
by the Spaw-water; and of theſe he gives us a long detail. But after having 
expreſly aſſerted theſe: waters. to have the yirtues, both of hot and cold mi. 
nerals, and that the fame, as well as different patients, are, accordingly, 
cared, . both of cold and hot diſeaſes; he gives an inſtance to confirm i: 
«. Theſe waters,” ſays he, among their other good effects, are excellent to 
bring down the menfes, as I have, a thouſand times, experienced; and, 
„yet, they reſtrain them, when violent, better than any medicine whatſo- 
„ ever.” And I, lately ſaw, at Tunbridge, ſomething that ſeems to counte- 
nance what this experienced author delivers of the Spaw. Thus, then, we ſee, 
one potent remedy may cure ſeveral, ſuppoſed, contrary diſeaſes. And it de. 
ſerves to be farther obſerv*d, that when the receiv*d practice fails, the tired and 
defpondent phyſician ſends his patient to the wells, in hopes that a remedy, pre- 
pared by nature, may do more than thoſe prepared by art. This obſervation, 
being well conſider*d, together with the poſſibility there is that art may melio- 
rate and improve moſt remedies, afforded by nature, one might dare to hope, 
that medicines of greater efficacy, may be prepared, and applied to more cafe, | 
than thoſe who admire the common, arbitrary theory of diſeaſes, and judge o 
remedies by what is {old in apothecaries-ſhops, expect. My deſign, however, 
is not to ſubyert thoſe principles of the met hodus medendi, wherein all phyficians, 
unanimouſly, agree; much leſs would I countenance thoſe bold empirics, who, Þ 
without a competent knowledge in anatomy, botany, and the hiſtory of di-: 
eaſes, think receipts, alone, can enable them to cure diſeaſes which they dont 
underſtand. No, through the whole of this diſcourſe, without, peremptorily 
aſſerting any thing, I have barely repreſented my notions, as deſerving an im. 
partial conſideration; ſo that, in-caſe they are rejected, it may not be, befot 
the things have had a fair trial and examination; but that, if they happen to be 
approved, they may ſerve as inſtances, of the uſefulneſs of natural philoſophy 
to phyſic: and if any thing J have ſaid, may conduce to that end, I {hal 
think my time well ſpent in this ſtudy. Man is ſo noble a creature, aud 
his health fo requiſite to his well being, and the diſcharge of his ſeveral dv | 
ties, that I wonder not the heathens aſcribed the art of healing to the god, 
and advanced it's happy profeſſors among them. The principal end, fs 
| which I ſtudy chymiſtry, is to relieve ſome languiſhingpatignts the more _ 1 
Py rom 
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om their ſickneſs; for, certainly, our common remedies are very ineffectual; 
ot to mention the fatigue they occaſion in taking. We daily meet with 
oo many, who, like the woman in the goſpel, have “ ſuffer'd many things 
of many phyſicians,” and ſpent their whole ſubſtance upon them, without 
Meing ever the better, but rather worſe z for which reaſon, I eſteem the invent- 
ag and divulging uſeful things in phyſic, and the recommending of good re- 
edics, among the moſt extenſive acts of charity, whereby a man becomes, 
cally, more ſerviceable to the world, than by building an hoſpital. What 
Pumbers have owed their health to mercury; and, conſequently, how many 
ore perſons are obliged to Carpus, or whoever diſcover'd it's uſe, than 
Have recover'd in the largeſt hoſpital, in the world? 
lam ſenſible, indeed, tis reputed more faſhionable, in young gentlemen, to 
et into the army, and to kill their fellow creatures, than to cure them; and 
What *tis thought a fine exerciſe to deftroy the nobleſt workmanſhip of nature; 
Put the character of our great maſter was that he went about doing good, 
healing all manner of ſickneſs, and all manner of diſeaſes among the peo- 
WF ple;” which is an employment worthy even the nobleſt of his diſciples. 
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SECT. I 


EY COME now to ſhew, how natural philoſophy contributes to afford us ,, , 1 obikse 

the neceſſaries and conveniencies of life; whereby our empire is.extend- Gods tend -4 
ed abroad, as a knowledge in phyſic, ſecures us at home. And, methinks, reform, and 

t appears highly probable, that good naturaliſts may, 22 reform trade, prove trades 

Per improve it; ſince, in general, it depends, only upon a ſmall number of 

o Harticular productions of nature; and, chiefly, lies in the hands of the illite- 

rte. Thus for inſtance, the kuſbandman's ſkill conſiſts in the knowledge of a 

ew plants and animals, their relation to particular ſoils, and management, 

ith the influence of the celeſtial bodies and meteors thereon ; all which ſub- 

ects fall, properly, under the cognizance of a naturaliſt. He, therefore, 

Fho has attentively conſider'd the nature of generation, nutrition, and accre; 

on, both in plants and animals, and knows how to vary an uſeful experiment, 

as to remedy the inconvencies, or ſupply the defects thereof, and can, dex- 

WT oully, apply his own, and others obſervations, may cultivate h y to 

much advantage as the ordinary farmer tills his land. An attentive conſi- 

ration of the parts that conſtitute each particular trade, would ſhew how 

ey all depe l upon philoſophy, and might be farther improved. Thus, 

| 3 parts of refining, are * ofthe preparation of Agua you 

Var. J. | e 
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and its operation upon ſilver, copper, and gold, with the means to purge it, that 
neither gold may be diſfoly*d, nor ſilver precipitated, when diſſolv'd thereby, 
to know what proportion is diffolyable therein, and the quantity of water, ne. 
ceſſary to weaken the ſolution; how long copper-plates ſhould lye to precipitate 
the ſilver it contains; how lead is colliquated with, and what proportion there 

is requiſite to carry off, the baſer metals upon the teſt ; how cupels are made, 
and, with theſe, to draw off lead, or antimony, from ſilver, or gold; to diſ. 
cern when the metal is, ſufficiently, refin*d ; and, laſtly, to know the prop 
proportion of gold, and ſilver, to make water-gold*, This trade, indeed, i 
underſtood by few, and not ſo diffuſive and complicated as hundreds of others, 
yet, if they all were judiciouſly reſoly*d into their component parts, it would, 
doubtleſs, appear, that moſt of them are, only, corollaries, deduced from pu. 
ticular obſervations in philoſophy, or the bare application thereof, to th: 
uſes of human life. And, if ſo, *tis very probable, that farther diſcoveries i 
the nature of the materials, the ſubjects of trade, and a knowledge of the lay 
they obſerve, may reform, or meliorate, ſeveral of it's branches. This, too, 

is performable by odd and unſuſpected means; ſo that, perhaps, the chymiſt; 
Land improwe- Charcoal, may prove an excellent equivalent for manure ; if a vegetable fal; 
«able ty means as probably it is, be the cauſe of the land's fertility. For, chymical exper. 
3 ments may diſcover the nature hereof, and, thereby, afford uſeful direction; 
&c. towards the melioration of arable, paſture, and wood-land. From the expe- 
riments I, myſelf, have made upon earths, dungs, and ſeeds, whereby, I found, 
that ſalts abounded in the liquors they yielded; I ſee reaſon to wiſh this in 
quiry were farther proſecuted, towards the improvement of huſbandry. Who 
ever has obſerv'd thoſe many particulars in this art, which cauſed Sir Franc; 
Bacon to pronounce nitre to be the life of vegetables; and, conſiders ; hov 
land is improved by pigeon's dung, which impregnates it with ſalt-petre ; and, 
laſtly, knows, that moſt fat earths, defended from the ſun and tain, and leftto 
themſelves, will, ſoon, abound in nitrous ſalt ; whoever, I ſay, conſiders thel: 
things, will, perhaps, believe an inquiry into the nature of falt-petre, mij 
be of great uſe in farming. | | 

I, once, caufed ſome earth to be dug up, from under a pigeon-houſe, ani 
diſtilling it, in a retort, little, or no oil, but a conſiderable quantity of a rec 
diſh liquor came over; ſo far unlike ſpirit of nitre, that it greatly reſembl: 
volatile falts ; for, without being rectified, it not only turn'd ſyrup of viol 
green, and precipitated a ſolution of ſublimate, into a milky ſubſtance ; bu 
-there; alſo; came over; therewith, into the lower part of the receiver, a di 
falt, in taſte Iike the volatile kind, and fo far an alkali, that it readily hiſt, 
and cauſed. an ebullition in an acid menſtruum. From hence, it ſcems, which! 
highly remarkable, that a falt, very different from acid, may by the operatio 
of the earth and air, be ſo alter'd as, afterwards, by a ſlight management, t 
afford ſalt-petre, whoſe ſpirit is ſtrongly acid. And dropping Aqua forli 
upon pot-aſhes,; diſſolv'd in a little fair water, till the ebullition and hill, 
2101 - a particular account of this art, ſee Phil/ophical Tran/ſa@ions, No 138, p. 955. and 145} 
1046. . MM | 
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1 Ly perfectly ceaſed; and, having filtred this liquor, and ſet it in an open 


eſſel to evaporate, with a gentle heat; being, in two or three days time, re- 
oved to a cold place, it afforded very pure cryſtals of ſalt- petre. 

| I might add, that the knowledge of the nature, and diſtinctions of ſaline 
Popodies, may, greatly, aſſiſt, to ſhew the differences of the various ſaltneſs 
that is found in ſoils; and with what ſort each plant, or ſeed, is moſt delight- 
d. By this means, many tracts of land, now thought barren, for want of a 


| | knowledge hereof, might be render'd uſeful. And ground may be made to 


jeld much better crops, than uſual, by being, ſucceſſively, ſown with a pro- 
er variety of ſeed, agreeable to the nature of the particular falt, at preſent, 
Wnherent in the earth; for, by the abſence of one kind of falt, it is better pre- 
pared to feed thoſe plants that delight in another. And of this, the huſband- 
Wnen have, in ſome meaſure, already taken notice; as appears by their ſowing 
Wurneps, in grounds too remote for the convenient carriage of compoſt, to 
Nerve for manure, and fit them for wheat. And, Iam of opinion, that an 
Hand, except mere ſand, might, without much culture, be made fertile, were 
Noe but — acquainted with the ſoil, and provided of the various ſorts of grain, 
Fhat nature affords, in different countries. There are various ſoils, both in 
HEigland, and elſewhere, left quite uncultivated, wherein ſome foreign vege- 
Hables might thrive and proſper. Many large tracts of ſteep and craggy land, 
W&:xpoſed to the ſouthern ſun, lye waſte, in ſeveral hot countries, where grapes 
re not planted ; tho? in France, 1taly;.and, even on the Alps, ſuch lands are 


Furn'd into excellent vineyards. An experienced way of cauſing wheat to 


row, and proſper, even in clay, where no grain had thriven, was communi- 


Hated to me by a perſon who had uſed it: and the art conſiſted in ſteeping the 
ed, for a determin'd time, in a certain expreſs'd oil that is not dear; whence, 
is probable, that, without altering the ſoil, a ſlight change, properly made 
the ſeed, alone, may ſo fit them, for each other, as to yield a large in- 
PFreaſe. I have, alſo, ſeen, in a collection of rarities, an ear, or two, of corn, 
Pot much unlike our common wheat, one grain whereof, in a warm country, 
From whence this was brought, would afford ſo vaſt an increaſe, that the poſ- 
ſſor was, almoſt, aſhamed to declare; and, I am more afraid to repeat it. 
An Engliſh gentleman, however, aſſur'd me, that having ſown ſome. of this 
orn, in land of his own, he found a ſingle grain to produce ſeveral hundreds; 
o' that came nothing near what it was faid to do, in a more ſuitable ſoil and 
imate. The learned Acofta affirms, that, in ſeveral parts of America, where 
e European wheat will not proſper, the Indian, or Virginian ſort, call'd, alſo, 
Maiz, ſucceeds ſo well, that tho' the grain be large, and more than one 
uſter often found upon one ſtalk ; yet, in a ſingle cluſter, he has counted ſe- 
en hundred grains. He adds, 'tis not unuſual, in that country, to reap three 
undred times the quantity ſown. This, indeed, ſeems, a little incredi- 
le; but I, myſelf, have found, even in England, ſuch a multitude of grains, 
one of the vaſt number of ears, produced from a ſingle grain, that I am 
clin'd to abſolye Acaſta -s. i 8 e e 


* For the improvement of agriculture, ſee Philoſophical Tran/a@ont, No. 116. p. 359. No: 223. 
412, No. 237. p-· 44. 5 6 
| © 2 In 


107 


108 The Uſefulneſs of Philoſophy. 

In fome Eaſtern countries, a ſort of rice, the chief food of the natives, 
thrives, excellently, upon land fo'watery, that the perſon is there obliged 
to wade, who ſows it. Yet, this is leſs ſtrange than what Martinius tels 
us, as a practice in ſome parts of China; where many places, that lye, a] Wn: 
the year, under water, have ſeed ſo well appropriated to them, that, th“ is 
thrown in the water, as baits for fiſh, it ſhoots up in it's proper ſeaſon, ap. 
pears on the furface, like a verdant field, and affords a plentiful. crop. 4 

To proceed. Chymiſtry and hydroſtatics may help to diſcover the kind |} 
and degrees of ſaltneſs, reſiding in ſeveral other bodies, the huſbandman em. 
ploys. I, myſelf, have made furprizing diſcoveries, in working upon ſome 
ſorts of earth, by chymiſtry. And, as K particular, the fertility: of manure, 
fees to depend upon it's ſalino-ſulphureous parts; a practical enquiry: into 
the differences and various operations of ſalts, may, probably, aſſiſt to dif. | 
cover various kinds of compoſt, with the proper manner, wherein to mul. | 
tiply, compound, and apply them. | | 

And, thus, not, only, fire, but water, by means: of the engines, and con-— 
trivances to be learnt: from hydroſtatics, may be made more ſerviceable to Mc 
huſbandry, than ordinary. Martinius aſſures. us, that, in one province “4 
China, they water their rice-fields, by means of moveable mills, placed, 
occaſion requires, upon any. part of the banks of a river. The wheels, here, 
raiſe the water, in buckets, to a great height, above the furface of the river; 

whence tis, afterwards, convey'd to the deſtin'd places, in proper channels 
Bur, the art of levelling, or conducting water upon the ground, may be, fir. 
ther, ſerviceable in this caſe; For foils, ſuited to this way of culture, are, 
thereby, greatly unproveable ; tho” it be, almoſt entirely, neglected, both in 
England, and elſewhere. Some ground of mine, by being ſkilfully overflow, 
has doubled it increafe.. And Thave, alſo, feen a wild boggth place,.turn'd, 
by a perſon of quality, into a good dry and compact ſoil, by, barely, trench. 
ing and overflowing it equally, ſix or ſeven times in a year, between the be- 
ginning of Odober, and the middE of April, with water from-a.neighbour- 
ing ſpring, that is enrich'd by no land- floods, and roſe in a barren and un- 
cultivated place ; fo that this ground afforded hay, in ſuch plenty, as to be- 
come worth twenty times it's former purchaſe. Other inſtances, of the like in. 
provement, I have met with, from, fkilfully, overflowing grounds with | 4 
common water. 
I muſt here obſerve, that the more comprehenſive. any trade is, the mom 
wiprovements it will admit of from philoſophy; becauſe, depending upon 
Many natural productions arid operations, there muſt arife many particulars to 
de mehovared, or reform'd, either in the manufacture, or profeſſion. This | 
eorn, in huſbandry, renders a knowledge of the whole art of tillage conveni- 
ent, wiel che ways to order cattle, the dairy, an orchard, a kitchmg-garden, 
wood, flax; hemp, hops, bees, c. and the particular productions * me | 
ele, as honey, cyder,. c. are capable of. improvement, and require {kil | Þ 
t manage. In the variety of particulars, therefore, wherewith the huſband 
wan deals, there mult be ſome, wherein the ſuperior. knowledge and expe | 
tence of the naturaliſt, will be ſervicrable. And, as one of. the principt 
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ts of huſbandry depends upon preſerving cattle from diſeaſes, and the 
x7 — of the — — putrefaction; natural philoſophy may conduce to 
och theſe ends. He who can accelerate, and delay putrefaction in bodies, 
ay ſhew the huſbandman how to prepare variety of manures ; to enrich his 
hy round with the peculiar kind of falt it wants; and, alſo, how to preſerve ſe- 
eral ſeeds, flowers, and fruits, beyond their natural duration. Thus many, 
Sy my recommendation, have continued fruits, as quinces, for inſtance, 
od, almoſt, all the year round, by a pickle made, only, of water, and 
Nee refuſe of quinces, or what is eaſily obtain'd from them: but cherries 
have preſerved freſh. and juicy for more than a year: and that without falt,, 
r ſugar, only by a proper ſpirit of wine, well impregnated with the tincture 


Ie, 3 | 5 . 

no iſ drew from the ſkins of the fame kind of fruit. 7 

lil. Tze great advantage accruing to the Dutch, from the beſt way of pickling 
ul. | Werrings, and to others, from ſo ordering the fleſh of animals, as to keep 


Feet, in paſling from Europe to the Eaſt-Indies, and, ſometimes, even 'till 
comes back again from thence, may ſhew what benefit huſbandry might 
eceive from diſcovering means to preſerve the productions of the earth; but, 

pecially, if it could be extended to ſmall wines, cyder, perry, Sc. that 

Pre, commonly, made in large quantities; but ſoon decay, at home, and 

re unfit to be tranſported to very diſtant countries. The virtue of ſugar, to 
Erengthen vinous liquors, and render them durable ; and the method of pre-- 
Erving great variety of fruits, and the juices of plants, without the help of 
Wt, or any thing ſharp, give ſome reaſon to expect, that very different ways 
ay be found to make ſubſtances out. laſt their natural term of duration“. 


are, : 
1 in Again, that: great damage the huſbandman, often, ſuſtains by ſtubborn and 7;, 34.4 55. 
Vd, — diſcates in rea oe might, in good meaſure, be prevented by — — 
b, ie inſtructions of the naturaliſt, eſpecially if ſkilld in phyſic. For, as ma- ring the die" 
<. y diſeaſes, ſo, many cures, alſo, are analogous in men and brutes z- tho? . Y calilt. 
be. Wemedies, for ſeveral reaſons, ufually ſucceed beſt in the latter. A gentle: 
bur. Wan, of my acquaintance, has, for ſeveral , years,, preſerved his numerous 
un- | pocks, in a moiſt.country, when moſt of his neighbours loft theirs, . by the 


ſe of Spani/h falt. After having bled them, a little, under the eye, he 
Pbliged them to take down, a ſmall handful of it, two or three times in a 
u days; without permitting them to drink any thing, for ſome hours, af- 
er it. This remedy he employ'd, at that feaſon, when there is a ſuſpicion 


doe Ihe ſheep will begin to be bloch'd. I might here alledge, the virtue of crude 
pon, ntimony againſt the foulneſs of the blood, and leproſy in ſwine; of quick 
rst ler, againſt the worms in horſes; of the remedy of Palmarius, which; 
"has | e aſſerts, is infallible againſt the bite of a mad dog in cattle; of a 


Jo preſerve fruit and flowers for a whole | glaſs, till it be-full ;cover-it cloſe with ail cloth, 
,, take falt-petre, one pound, bole-armeniac, | and, in a dry- cellar, put each of theſe glaſſes - 
pounds, common clean ſand, three pounds; | four fingers deep, under ground, ſo, that quite 


and Þ 4 u them together, and, in dry weather, take round, above, as well as below, there may re- 
xx- . or flowers, of W ſort, not fully ripe, each | main two fintzers thick of the mixture. Ser Pi 


ak. ts dalk, and put them, fingly, in anopen { xi Tron/aftime; Ne. gf. p. 44. 
- e Was. | 
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was experienced by a near relation of mine; of the antimonial cup, for ſer . ſop 
ral diſeaſes in horſes and ſheep; and, laſtly, of another antimonial med. her 
Cine, very ſucceſsfully uſed, by an accquaintance of mine, to fatten his horſes a he 1 
ter ſickneſs ; all theſe, and many more, receipts of medicines, highly, eſteen'! Wſpatur 

for their efficacy in ſeveral diſtempers, both in men, and brutes, J might hen ere 
{et down, were it my preſent buſineſs. oh, | epei 
Ard by pbila. Moreover, there are many reaſons aſſignable, why huſbandry, with the aſſ. atur 
775 | cring tance of philoſophy, may be improved, by the addition of a therapeutic pr. atur 
_ 3 * Y with regard not only to the animal, and vegetable productions it conſiſtsin, iſed 
but, alſo, to the various diſtempers of the ground itſelf. For, were the cauſes; are, 

barrenneſs therein, with its reſpective indiſpoſititon to nouriſh particu le. 
plants, or animals, diſcover'd; many ofthoſe defects may, doubtleſs, be removei Pools 
by rational applications, and proper means of cure; as we ſee in other inanimaz n th 
bodies, and, even, metalline ones. And, froma knowledge of the particular cut per- 
ofa barren ſoil, fertility may, perhaps, be procured to it, without much cot, Thus 
Some ingenious huſbandmen have, lately, declared themſelves ſatisfied with! onta 
way of meliorating twoof the moſt unfruitful kinds of land, clay, ind ſand, thu Wbilo 
conſiſts only in ſkilfully mixing them, ina due proportion, according to the ut Ie 
for which it is deſign'd. And, an ingenious gentlemen, to fatisfy ſome curis ther 
perſons, purpoſely, ſow'd ſome corn, near the place of my abode, which 1oy' 
proſper'd ſo ſtrangely,that one root, whereof I took particular notice, tho”, per. ured 

| haps, not the moſt productive in the field, yielded ſixty odd ears: and, whats pM* 
more ſurprizing, this wonderful increaſe depended only upon a philoſophical ob er n 

ſervation without any thing extraordinary having been done either to the groun, hem 
or the ſeed ; for the ſecret was intruſted with me, by the gentleman himleli ferſe 
to make public, in caſe he died before me. And, with the ſame view, be rtiſt 
communicated to me a method of increaſing the bulk of apples in their growth, } the! 
; by help of the deſpiſed leaves of a very cheap, and common vegetable. WP." 
Trades one. To proceed. Not only the neceſſary trades, but alſo the pleaſurable one, guſt 


cing to the de- 


light of man- 


kind, improve- : 5 
able by philophy by this means acquired, will, without changing their nature, ſerve us in dif. 


are improveable by philoſophy ; for, they, chiefly, conſiſt in the knowledge, 
and application, of ſome natural productions, and operations. And the thing, 


ferent capacities; thus, wine quenches thirſt, recovers a fainting perſon, and i. 

toxicates: the ſame ſpirit of wine where with the phyſician draws his tinctures, and 
prepares his extracts, for medicinal purpoſes, will diſſolve benjamin, for the l- 
dies; which, mix'd with water, _— an excellent coſmetic ; and the ſame ſpi- 
rit, hen applied tothe proper ingredients, produces ſeveral kinds of fine varniſh; 

the tincture of benjamin, likewiſe, is applicable to the ſame uſes, and is, itſelt 

a pretty odoriterous varniſh, and good againſt tettars, they being bathed ther- 
with. That, knowledge, and ſkill, may make happy applications, even of u- 
promiſing things, to the delight of mankind, appears. evidently, from mu 

ſical inſtruments ; for, who wou'd imagine, did he not know it, that a few 

pieces of wood, joined together, and the guts of cats or lambs, « twiſted into 

ſtrings, ſhou'd, when artificially ſtruck, afford the moſt raviſhing pleaſure? | 
I might, here, go on to inſtance in the art of colouring, perfuming, confec. 
tionary, ar d of preparing coſmetics, &c. did I not chuſe to W = 2 
| * 1010pnÞ, Þ 
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3 pſophy, from the pleaſure it affords the reaſon, rather than from the charm 
WE 1 crewith it bribes the ſenſes. Tho? what has hitherto been deliver'd, about 
Wc uſefulneſs of philoſophy to trades, belongs, chiefly, to thoſe wherein 
Nature herſclf ſeems more concern'd than the artificer; yet ſuch are not 


ere exempted wherein art has the greateſt ſhare, Theſe, indeed, rather 


H 0 
Fature's productions, by operating on each other; yet, even here, the 


Paturaliſt may be ſerviceable. Many manual trades, eſpecially as exer- 
Fiſed in large towns, conſiſt of ſeveral parts, and require other trades to pre- 
Ware, and diſpoſe their materials, before they can be finiſh'd, and fitted for 
le. And, altho' the finiſher performs his part, by means of his hands, and 
Pools; yet, the ſubordinate workmen, uſually, ſtand in need of ſome obſervations 
n the conditions of the body they deal with, or mult elſe employ ſome phyſical 
Wp-ration ; and herein they may be, greatly, aſſiſted by an intelligent naturaliſt. 
Thus, ſtone-cutting, tho? it ſeem wholly to conſiſt in ſhaping its materials, 
Fontains many particulars wherein I cou'd, eaſily, ſhew that experimental 
Philoſophy wou'd be beneficial, For unuſual methods might be diſcover'd, 
I can teſtify, to examine the nature, and goodneſs, of marble, alabaſter, or 
cher ſtones. A competent knowledge of the ſap found in ſtones, to be em- 
Ploy'd in building, is ſo neceſſary, that experienced maſter-workmen have aſ- 
rred me, that ſtone dug at one ſeaſon, will ſoon moulder away, when the 
Ame ſort, taken out of the ſame quarry, at another, will endure the weather 
or many years, if not ages. The cements, alſo, and ſtoppings, as they call 
em, which are of great uſe, in this trade, may be improv'd by one who is 
Perſed in ſuch kinds of mixtures. 1 remember, I once taught an inquiſitive 
Wrtift a fine cement, for rejoining broken ſtatues ; who, by the like means, in 
ther caſes, cou'd counterfeit marble ſo well, that tho? large cavities were filled 
p with cement, the work wou'd pals for entire; thoſe parts being undiſtin- 
uiſh'd from natural marble. Want of curioſity keeps our ſtone-cutters in 
Ergland, unacquainted with the ways of working upon porphire : for none of 
hem will undertake, either to cut, or poliſh, it. Other countries, alſo, are 
gnorant herein; tho? it was in great uſe among the Romans; and, even now, 
Wt Rome, there are a few who make a very great advantage of this art. I am 
Hot certain what they employ for that purpoſe, but believe it to be powder of 
emery ; for I have, in England, cauſed a porphire to be cut by means of that, 
Iteel ſaws, and water. Not here to mention, that I have an art to ſtain white 
arble with durable ſpots, ſmall or large, and of a red, or brown colour. But 
he art of ſtone- cutting depending greatly upon the goodneſs of the ſteel tools, 
hich they muſt have from the ſmith, and the dealers in iron; if theſe trades 
ere improved, it wou'd tend to the perfection of the other. And, that the 
mith's craft, however manual it appears, may be meliorated by a knowledge 
ff nature, is not difficult to manifeſt. The ways of making iron, and ſteel, 


Wp<dicnts may, likewiſe, be deviſed for ordering them, when they come to be 
W'aſhion'd into weapons, and tools. The ſword-blades, and other weapons, 
ade at Damaſco, are, every where, famed, (and that juſtly, as far as appears 

| | G2 IE trom 


Wcpend upon the manual dexterity of men, than a ſkilful management of 
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And particu- 
larly ſtone- cut · 
ting. 


arc not only improveable before they come to the ſmith's hands, but better ex- ,, , ſmithery. 
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from ſome trials I have made, ) for cutting aſunder, even, iron itſelf; yet; mp 
ſeems to be, only, the ſkill of the artificer that gives them this preheminen; Witte 
Their goodneſs, indeed, might be preſumed to proceed from ſomething pe i 
liar in the materials of that place, did not Bellonius inform us, they have y Pany 
mines of their own; but receive all their irons and ſteel from other countris, ccid 
theartiſts givimg them this temper and perfection. In tempering of ſteel, ; A 
is reaſonable to ſuppoſe, that, beſides the goodneſs of the metal, and the py, he l: 
ticular degree of heat, which is all the workmen regard; the nature of the fluid n es 


or other body, wherein the hot metal is plunged ; and other proper methode ene. 


ordering it, may, greatly, contribute to bring it to perfection. I have met wii Wpp!) 
a _ of ſo ſurprizing a temper, that all the known means, both I, and othezy Pance 
uſed, could not let it down; though no graver, made in England, could ha I 


_ withſtood us. This was, afterwards, affirmed to have been tempered at D. rade, 


maſcv. I am acquainted with a way to harden gravers, withput quenching 


Philoſophy ney But farther, a naturaliſt may, likewiſe, introduce new trades, as well as in Pothe 


introduce new 
trades, 


them in any liquor, tallow, or unctuous body; and having recommended, y 


another, an uncommon method of tempering them, he brought me one, which Wew n 
being plunged into a certain cheap mixture, had been harden'd, and temper A he m 
at once. And, what may ſeem more ſtrange, tho” ignition, and extinction, 

in cold water, be the common way to harden ſteel; yet, by obſerving on nd m 
certain moment of time, ſteel may, by this means, be made, ſurprizing, be, 
ſoft. But farther, a curious maker of ſteel- tools, told me, he obſerv'd a diff. 
rence between the uſe of pump and river water, in giving them their temper; old“ 
each being fit for it's reſpective fort. Beſides theſe, there are many oth: con 
particulars, wherein iron and ſteel are improveable by the naturaliſt. And Ws; | 
firſt, the metal may be render'd fo ſoft, as, by means of ſtrong moulds, 1 WWMercu 


receive variety of figures. This an eminent artificer affur'd me, he had ſen Meal: 
done in iron, with conſiderable profit. Secondly, it may be render'd fuſibk; e re 
and I, myſelf, with a charcoal fire, and a flux-powder, compos'd of tar, 
ſulphur, and arſenic, have run it into an exceeding hard, and very poliſhabk n 
maſs. Thirdly, it may be ſo order'd, as to continue, long, free from rut, dight 
and an ancient virtuoſo, who purchaſed the ſecret, for a great prince, uſedv; itab 
ſew ſteel, ſo prepared by tempering it in water, impregnated with the bark of: hich 
certain tree. In a word, there are various other means, whereby iron and ſtec•, 9 ©: 
or the trades that uſe them, may be meliorated; for the naturaliſt may advanc Sh!) 


an art, or proſeſſion, in abundance of reſpetts ; as, either, by diſcovering varie Per) 


of materials, or, rendering thoſe already in uſe, better condition*d; by detecting 
and reforming, unheeded errors, or miſtakes; by deviſing more eaſy, u Is, 3 
compendions, methods of operation; by improving the auxiliary branches; b 
by inſtructing the artificer to chooſe, examine, and preſerve his tools au! *P” 
materials; or, laſtly, by ſhewing how to make the ultimate productions ſoonei, 
cheaper, eaſier, or better; applicable to more uſes, or more durable than uſual; 
with other ſervices, too numerous here to relate. ers 


prove the old ones; and, that, either, by inventing them originally, or bring 
ingtheff into requeſt, where they were unknown before: for neither nature, no 
human invention, is ſo far exhauſted, as not to afford them, were prope 

employ 4 
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| q mploy'd in the ſearch. We may here obſerve, that a trade, in many caſes, 
Niers from an experiment, not fo much in the nature of the thing, as it's ha- 
Wing been, accidentally applied to human uſes, or made a buſineſs, by a com- 
1 any of artificers, in order to their own profit; which are things extrinſecal and 


l accidental to the experiment itſelf, Thus, for example, the exploſion occaſion'd 


pplying it; this ſingle experiment, at once, gave riſe to founders of ordi- 
ance, gun-ſmiths,, engineers, and abundance of other trades. 


Wight be produced; eſpecially, where mechanical tools and contrivances con- 


be, again, ſeparable therefrom without diminution, produced the art of gild- 


old with five, ſix, or 


ercury; and, with a liquor, by them call*d colouriſh, wherein nitre, verdi- 


e remaining gold, which they, afterwards, make br — poliſhing. 
The ſlight, and obvious remark that a ſpring, phyſically conſider'd, was a con- 


3 hight balance the weight required, to move the wheels of a clock, join'd to a 
PH hich nowafford a handſome ſubſiſtence to many dextrous artificers; and which, 
o' cuſtom has render*d them familiar to us, were unknown to the ancients, and 
ö old, added to the obſervation, that lead, melted with either of the noble me- 
| rt, has, in latter ages, produced the art of refining. The operations of ſome 


xivia, Clays, and a few other common things, upon the juice of the ſugar- 
e, has not only added to the ancient husbandry, the cultivation of theſe 


e lucky trial made to bore very ſmall holes thro* broken China cups, with the 


TELL © 


of lender wire, inſtead of thread, 2 filk, to faſten the pieces together. : 


Wy a mixture of nitre, ſulphur, and charcoal, whilſt it paſſed no farther than - 
ne laboratory of the monk, the reputed inventor of gun-powder,. was only 
Wn experiment; but, when once the great uſe to be made hereof became more 
encrally known, and people reſolv'd to make a buſineſs of improving, and 


Tze diſcovery of the polar virtue in the load-ſtone, has occafion'd a diſtin&t 
rade, the art of compaſs-making : and many other inſtances, of the like kind, 


ire with the diſcovery of natural productions; ſo that, frequently, a very 
ew mathematical theorems, or phyſical obſervations, reduced to practice, by 
Ihe manual operator, become trades. Thus two or three dioptrical propoſi- 

ions, falling into mechanical hands, have introduced ſpectacles, teleſco 
nd microſcopes. Quick-ſilver being obſerved to amalgamate with gold, and 


g; which, principallys conſiſts in mixing, by means of a proper heat, pure 

even times it's weight of quick-ſilver, till it become of 
conſiſtence fit to ſpread upon the ſilver or copper defign'd. For the gold be- 
g. by this means, evenly overlaid, they can eaſily, by fire, force away the 


eaſe, fal-armoniac, and other ſaline bodies are diſſolved, reſtore it's luſtre to 


ual and durable force, with it's corollary, that this force, -properly applied, 
Pitable mechanical contrivance, produced thoſe uſeful machines call'd watches, 
Wghly priz'd, and admired even in China, when firſt carried thither. The diſ- 
Pvery that Agua fortis diſſolv'd ſilver and copper, but would not work upon 
ls, and then forced from them, by fire, will carry off with it any of the baſer 


nes, but given birth to the ſeveral trades of ſugar-boilers, ſugar- makers, re- 

Pers of ſugar, and confectioners; not to mention the advantage it brings to the 

Mothecary. But even a very {light contrivance, or manual operation, if it prove 
WP tunate, may ſupply men with a trade, as we ſee in the art of printing. And 
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has given being 1 exerciſe hereof, as a ys trade · in-the.Baſbern coun. - 
tries. Their art, alſo, of varaiſhing, orjapanning, as we callit, which, depend. 
ing on a knowledge of ſome s, and liqours in their country, employs mul. 
titudes of tradeſmen among them, is, as I'am credibly inform'd, now practis i 
at Paris. And, finding from Linchoten, that in China and Japan, they made 
this excellent varniſh of gum Lacca, I imitated one of the beſt ſorts of it, by 
diſſolving that gum in highly rectified ſpirit of wine, giving it a colour, and 
laying it on in a particular manner. I might, farther, alledge, the art of cultin. 
ting and gathering ſuger-canes, with the manner of ordering their juice, as are. 
| cent.inſtance of the tranſplantation of arts and manufactures; for, as I am very | 
credibly informꝰd, it is not long ſince, that, in our memory, a foreigner, acci. 
dentally bringing ſome ſugar - canes, as rarities, from Braſil into Europe, touehed 
at Barbadoes, where an Engliſh planter obtain'd a few of him, with ſome hint, 
zẽs to their cultivation and uſe; which, by the curioſity and induſtry of the 
Engliſb colony there, were ſoon ſo well improved; that the iſland became, and 
ſtill continues, able to ſupply Europe with ſygar. I am the more particular in 
this inſtance, becauſe tis very remarkable, and ſhews how many hands the in. 
troduction of a phyſico- mechanical art may employ: for the Negroes, who lie 
as. ſlaves upon that ſpot of ground, and axe, alinoſt whelly employ'd in th WM 
ſugar- trade, amount to between five and twenty and thirty thouſand ſoul, Mt 
Taps. & ſo. prodigiouſly: advantageous is this new-art, both to particular perſons, 
and the public, that, one year with another, tho” the iſland be ſhort of thirty 
miles in length, there are imported for England ten thouſand tun of ſugar, each 
tun containing two thouſand pound weight; which amounts to twenty millions 
of pounds of that commodity.. Fhis account, tho“ it may ſeem incredible, I hae 
had confirm'd from very good hands. 
Thus, then, it appears probable, that experimental philoſophy may multiply 
trades, as Welh as improve them. Nor do I deſpair, that among the mean 
of increaſing. trades, one may be the retvieving-of ſome that were ancient) 
practiſed, but ſince loſt; of which the learned Funcirollus gives us a catalogue. 
| For, as the: ſkilful. diver: brings up, not only pearls and coral, but, alſo, ſhip- 
weeck'd merchandize; ſo the experimental philoſopher dives into the deep re | 
ceſſes of nature, to recover inventions ſwallow?d up- by the injuries of time. 
as well as to. bring to-light her hidden. riches. | 
Fiery profei- But,, ſtili farther, Tram-inclin'd-to-think;, there is no profeſnon, eendin [2 
en, condition, ox, perhaps, individual perſon of the ſpecies, that may not, one way or other, | | 
„. be advantaged, or accommadated, were all the truths diſcoverable by natur! 
ud by philefe philoſophy, known and. applisd. So that, beſides thoſe inventions whichar | 
25 2 — into. trades, there may be a multitude- of looſe particulars, whereby 
the-naturaliſt might highly gay andi aſſiſt mankind. "The nature of the 
ching will ſcarct permit me toiilluſtrate· this aſſertion, Without deſcending b 
inſtances. tnifling in. themſelves, if not contemptible ; for which reaſon I ſhall 
e, Content myſelf withia few. 1 
> Arat lady, lately. oomplaining that ſhe could not write, niche: comm" | þ 
way, Without black ing her fingers ; I deſir'd her to prepare her paper with! | 
Bae e mage of about thus parts of ealoin:d copperas, two of galls, andon | 
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a glaſs, filled with fair water, and ſtopt, complaining that froſty 
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I of -o1ttn-4rabic, which, being freſh mixed, and rubbed with a hare's foct, in- 
o che pores of the paper; when that carne to be wrote on with fair water, it 
vould, immediately, diſcover black legible letters. e 

= Having, ſeveral times, occaſion to make a word or two, lately written, ap- 


pear as if written long before, I lightly moiſtend them with oil of tartar per 
IX 4:/iquium, more or lets diluted with fair water, as I deſired the ink to appear 
more, or leſs, decay d. Another cleanly way of writing, without ink, is by 
¶ rubbing che fine powder of exquiſicely calcin'd hart's-horn, clean tobaceo- pipes, 
or rather mutton- bones, burnt to a perfect whiteneſs, upon the paper, and, 
then, uſing a ſilver bodkin, or the like, as a pen. A very ſimple and eafy me- 
chod of making white table- books, is to temper pulverized ceruſe, with a 
ſtrong ſolution of gum-arabic, in water, which being brought to a thick con- 
WF ſfiſtence, muſt be rabbed over the paper, and ſuffer'd to dry. A very'itige- 
nious artificer, having contrived an uſeful engine, a neceſſary part whereof was 
weather, by 


freezing the water, broke his glaſs; I adviſed him to uſe good ſpirit of wine, 


inſtead of the water, or, to ſave the expence of that, ſea - Water, ftrengthen'd 


Vith a little falt ; or, laſtly, common ſpring-water, with a'twentieth, or retith 


| [ part of ſalt diffoly*d therein; for IJ have found none of theſe, 'tho? clear, to 


Wirecze in the ſharpeſt of our winters in Eugland. I, once, ſhew'd a perſon of 
quality an eaſy way to fend a written meſſage which the bearer could not diſ- 
Wcloſ : this, I perform, by writing on the tneſfenger's back, with à clean pen, 
ipt in my own urine ; (but, to my ſurprize, the experiment will not ſucceed 
vith that of every perſon) the letters appearing, upon rubbing thereon the black 
Waſhes of burnt paper. A confection, made up with the pulp of floes, acciden- 
W&cally ſtaining a large quantity of new damaſk, from the top to the bottom, 
by ſteeping it, for ſome hours, in new milk, and, afterwards, caufing it to 
be carefully waſh*d in more of the ſame ; the damaſk-came out unſtain'd and 
white. Urine will, uſually, take ſtains, even thoſe made by ink, out of linen; 
Wand with ſtrong ſpirit of ſalt I have done the fame ; firſt wetting the ſpotted 
places with fair water, whence, after waſhing, no tron-mole has remain'd. 
ome ingenious perſons who deal much in Lixivia, and brines, complaining . 
of inconveniencies that attend the trial of the ſtrength of ſaline liquors, by 
means of an egg; for, to mention no others, the ſame egg will, by being 
kept, grow lighter, and, therefore, when ſtale, they have, uſually, a large ca- 
vity at the bigger end; I recommended to them the uſe of a piece of amber, 
for that purpoſe, of what magnitude beſt ſaited their occaſions, Being once 
in a place where I cou'd- not procure ſome Dautzict vitriol, that I wanted; 
and obtaining, therefore, ſome liquor which the rain had waſh'd from green, 
vitriol, or-copperas-ſtones, and, adding thereto a proper quantity of copper, 
I made it ſerve as a menſtruum to work upon the metal; and by exhaling the 
ſolution, obtain'd the blue vitriol I wanted. And the like, I d6ybt not, may be 
one with all thoſe common green vitriols made of iron, wherein the faline. 
Part is not too much ſatiated with the ferruginous. A great dealer in cyder 
expreſſing a deſire to be able to make that liquor ſtronger, ſo as to keep longer 
than ordinary z I. told him, to infuſe, for twenty-four hebrs, is ten dr twelve 
Q 2 gallons 
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gallons of the juice of apples, about two buſhels of the ſame kind of fruit, 
groſly bruiſed ; then, gently preſſing them, to repeat the infuſion ; obſerving 
not to make it too thick: and this ſucceeded excellently. Searching acci. 
.dentally in a dark place, where ſtood ſome chymical glaſſes, I knew nothing of 
negligently ſtopped, and not wrote upon; one happen'd to fall, and grieyouſy 

ſtain a new ſuit I had on: but judging, from the nature of the ſtain, that i 
proceeded from ſome acid ſpirit ; by ſearching about, and ſmelling to the re. 
maining bottles, I found one that I gueſs'd, by its ſcent, to abound with vo. 

latile ſalt; and with this liquor I bath'd the ſtain'd parts, which immediately 
reſtored them to their former colour. By the like means, alſo, I have pre. 

ſently remedied the diſcolourations made in garments, by fretting liquors, 

which wou'd, otherwiſe, have been thereby render'd unfit for wearing. Di. 
courſing, lately, with a ftates-man, of the means whereby well-meaning per. 
ſons may be injured and defamed, I ſaid, there was a way to take clear out 
of a parchment-writing all the words it contain'd, ſo that one might, by lea. 

ing the name, ſubſtitute what one pleas'd. And to fatisfy him hereof, I did, 
in a few minutes, take off from parchment all that was written thereon ; with. 
out defacing the parchment. Some attempt to do this on paper with Agua. 
fortis; but that, by diſcolouring the paper, gives a ſuſpicion of the trick 
But, as for the perfect way of performing this experiment, with others of the 
like nature, which I have ſometimes, out of curioſity, ſucceſsfully made; 
think it much fitter to conceal than to communicate them; becauſe, ſhou'd 
they fall into the hands of perſons inclined to miſapply them, they might 
greatly diſturb human ſociety. A-virtuoſo, having made a ſolution of gold, 
ſuſpected the metal alloy'd with copper, and therefore unfit for his purpoſe; 

1 adviſed him to precipitate the gold by an urinous ſpirit, which it did, into 

a fine calx, while the fluid, remaining highly tinged with blue, betray'd the 
copper that had been uſed as alloy. 8 l 

I heſe trifling inſtances being more pertinent to my deſign, than others, i 
themſelves of greater value, is the reaſon I have choſe them; nor ſhall I re. 
pent the mention of them, if they ſerve to ſhew, that the meaneft experiment 
may ſometimes be uſeful, and better adapted to convince ſtrangers to philoſo. 
hy of its numerous uſes, than thoſe of a higher and abſtruſer nature. As, to 
me the uſe of a, bladder of air, may be more ſerviceable to a pilot in a thip- 
wreck, than the moſt hidden properties of the magnet; ſo, in ſome caſes, ob- | ® 
yious and flight experiments prove vaſtly more welcome and uſeful, than moe 
conſiderable ones wou'd at another time: ſo, true it is, that (every things 
beautiful in its ſeaſon.“ For my part, I cannot but hope, that natural phi- 
loſophy will prove daily more ſerviceable both to particular perſons, and 
trades themſelves; eſpecially if a farther enquiry be made, and thereby ner 
qualities detected, and unheeded uſes of natural and artificial philoſophy di- 
cover'd. For whoever narrowly conſiders it, will find, that trades, at preſent, 
| deal with but very ſew of nature's productions, in compariſon of thoſe the 
1 leave unemploy*d; and that, what they do make uſe of therein, are their ob- 
. vious qualities, bating ſome few more ſecret properties which chance, or |? 
. | lucky Hgacity, rather than {kill and enquiry, have diſcover'd ; and, ä = 
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I ſeruple not to aſſert, that if men were thoroughly ſenſible of their own intereſt, 
d wou'd carefully keep their eyes open upon the properties of things, and the 
Myplication that might be made thereof, in human life; they might not only diſ- 
over new qualities thereby, and ſo produce new trades, but even convert them 
ID ſuch uſes as the inventor little imagin'd : and of this I might produce. various 
Mnſtances. N 3 | 
o theſe general conſiderations, I muſt add, with regard to the following, 
at the reader is not to expecta methodical enumeration of all the grounds and 
W.otives I have to expect great advantages from a future progreſs inthe know- 
dee of nature, for I chooſe to confine myſelf to what I can renderprobable by 
camples, and inſtances of that which is already acquired, or, very likely, ſoon 
ill be. It muſt not, therefore, be imagin'd, that I have overlook'd all the parti- 
lars pertinent to my ſubjects; nor that I propos'd to ſet down all the induce- 
ents that might be brought to ſnew the uſefulneſs of experimental philoſophy. 
y deſign is only to render the expectations of advantages to be receiv d . 
probable; to do which, is taking a good ſtep towards the attainment of the 
Wings themſelves, as Sir Francis Bacon well obſerves. And I, the rather, en- 
Neavour to heighten mens expectations herein, becauſe many there are, who, 
Wcing bred up in the vulgar barren philoſophy, judge of all philoſophy by 
at; and becauſe ſome moroſe authors, and deſpondent perſons, who have un- 
cceſsfully attempted to perform things deliver*d by unfaithful writers, fan- 
and wou'd perſuade others, that nothing conſiderable is performable by na- 
ral philoſophy ; our forefathers having, if we credit theſe perſons, had the 
Wood luck to hit upon all the profitable inventions which philoſophy can afford 
Wankind. It may here, alſo, poſſibly be expected that I ſhou'd treat particu- 
rly of the principal means whereby a naturaliſt might advance trades, and 
iſt mankind to recover part of his loſt empire over the works of nature. 
Ind I conſeſs I have had thoughts of a project to advance experimental philo- 
phy, conſiſting of ſuch heads as theſe, ' A proſpect of what may probably 
attain'd to by philoſophy, both in theory and practice. A brief account 
what is already obtain'd thereby. The imperfection of our preſent attain- 
Wents. What helps we now enjoy. The inſufficiency of our preſent helps. 
he hindrances and cauſes of them. And, laſtly, the means and helps that 
Way be applied. But I did not here propoſe a juſt treatiſe ; only to regiſter 
me looſe and ſcatter*d experiments and obſervations. 


£ 
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ERE it allowable for none but great mathematicians to diſcourſe of ma- The »/efulne/ 
thematics, I might be accuſed of preſumption to engage in it; for the _ "aug 

chority of ſome famous modern naturaliſts prevented my making any extraor- erg. 

aary progreſs in that ſtudy, by abſolutely denying it to be uſefut in philoſo- 

hy. But aknowledge far inferior to that of Archimedes, or Apollonius, may ſerve 

ſhew the advantages of mathematics in the contemplation of nature. Leſt 

hers, therefore, ſhou'd be influenced by the like authorities, I ſhall enter alit- 

e into this ſubject. Iknow the extravagant opinions of Kepler, and other great 

athema:icians, are pleaded againſt the uſefulneſs of mathematics in natural phi- 

loſophy 3 
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loop yet, from-refleftinguponfeveral mechanical experiments, I diſco =. 
how ſerviceable it might he matte thereto: and, therefore, Ihave often wiſte ere 
had employꝭd upon the theory moſt of that time I ſpent in the practical py i 
of this ſcience. For a competent knowledge in mathematics is ſo neceſſary u 
philoſopher, that I ſcruple not to aſſert, greater things are ſtill to be expety 
from phyſics, becauſe thoſe who paſs for naturaliſts, have been generally.ignor 
in that ſtudy. Now, -mathematics may be, particularly, aſſiſting-to-philoſopy i i 
in manymeſpects beſides thoſe general advantages which they bring to the ming tan 
of men, whatever bethe ſtudieswhereto they addict themſelves; and,conſequenty, Where 

In improving to the philoſopherꝰ. For, in general, they make men accurate, and attentien Wk ; 
the mind. what they are about, by keeping their thoughts from wandering, and enurig Wain: 
. them to patienee in going throꝰ tedious and intricate demonſtrations; and iu rea 
they greatly improve the reaſon, by habituating it to deduce ſucceſſive con: thre 
and judge thereof, without readily acquieſcing in any thing but dem: lind 
ion. But the operations in algebra feem to afford one of the cleareſt ex. inge 
ciſes of reaſon; nothing being therein performable without ſtrict and watch 
reaſoning; whilſt the whole method, and the ſeveral ſteps, appear at one vie, ſuc 
when the operation is finiſſid. Before I deſcend to the particular uſes of mathem thi 
ties in natural philoſophy, let it be obſerved, firſt, that the phenome awhichtt 
mathematician concurs to ehibit, really come under the cognizance of the natun ce in 
lift; for lien matter is endow d with qualities, the conſideration how it came Mrrties 
them relates rather to the agent or efficient, than to the nature of the body itſel, WM Spec 
Thus the image made by a mirror, tho' that be an artificial body, falls unc Pralle 
the .canfideration of the naturaliſt, as well as when the like image is preſents 
by calm and clear water; and artificial rain-bows have as juſt a title to his co. | 
templation, as that ſorm'd in the clouds. The ſame may be faid of ech 
And, indeed, ſuch kind of phenomena uſually require the ſame ſolutios, ſphe 
whether human fkill intervene or no, in their exhibition. And ſecondly, tha, 
as we formerly ſaid, man's power over the creatures depends chiefly on Wh gre: 
knowledge of them; and therefore whatever ſerves to encreaſe his knowledg,} of 
is likely to encreaſe his power. Theſe two obſervations being premiſed, || bu 
come to particulars. r I 
Teaching the fi- Mathematics, then, teach men the nature and properties of figures, both ys de 
cares of bodies. ſurfaces and ſolids, with the relation between the ſuperficies and ſolidity oi . wi 
ſame body. Matter is, indeed, the ſubject of the naturaliſt's fpeculations ; buti! MF 
all the operations thereof depend upon the modifications its local motion receiv} 2 
from the magnitude and figure of its parts, it cannot be doubted, but the kn, t if Y 
ledge of what figures are more or leſs capacious, more or leſs proper for motion : RE 7! 
netrat ion, reſiſtance, &c. muſt be of conſiderable uſe in explaining many phe! erat. 
mena of nature: but the doctrine of figures is wholly learnt from the geometr! Funds 
ans,who eee * parabolas, hyperbolas, ſphe r fro: 
cones, Cylinders, priſms, pyramids, cubes, c. and thereby intimate the figures, f 
other bodies compoſed hereof, or bearing ſome analogy to them. There are vario dan 


V Nothing can more powerfully recommend | means thereof; and were without that aſſiu | 
poke 0 of mathematics, than to know, that he | ble with | 
grand di of Sir Iſaac Newton, are made | 


2 2 4 
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| 


proper" 


erties both of plain and ſolid figures, witkrtheir relations, particufarly ſucir 
erein motions are made, the knowledge whereof may be of great uſe both to 
peculative and practical naturaliſt. To know the proportion which Arcbi- 
i has demonſtrated between a ſphere and a cylinder; of both theſe to a cone; 
ta pyramid is the third of a priſm with the ſamie baſe and altitude; in a 
rd, to know the proportions between the geometrical bodies, may be uſe- 
in caſes where one, and not another of them, is procurable. We have an 
ance hereof from Ghetaldus, who cou'd not procure an exact metalline 
ere, wherewith to examine the proportionable weight of bodies of the ſame 
k; and therefore, in its ſtead, made uſe of a true cylinder, which was eaſily. 
Wainable ; having learnt from Archimedes, that a cylinder, whoſe baſe equals 
eat circle of a ſphere, and height, the diameter of the fame, is to that ſphere 
"MW three to two; ſubſtracting, therefore, a third part of the whole weight of his 
Winder, the remainder gave him the weight of the ſphere he defired : and this 
'  Bngonce obtain'd, he thence deduced the weight of other ſpheres he had occa- 
n to employ, in the conſtruction of thoſe tables, that have been greatly uſed 
ſucceeding mathematicians. And I-myfelf have, alſo, made applications 
 Wthis fame theorem of Archimedes. Since Galilæs and Torricelli have demon- 
ted, that projectils, in their motion, deſeribe a parabola ; it muſt be of ſer- 
Mee in the art of gunnery, and other caſes, to be well acquainted with the pro- 
ties of that figure; which is, alſo, thought capable of performing wonders 
WM Specula, cou'd they be ground thereto: for all the rays of light, falling then 
allel to the axis, they would be reflected from the ſurface; to a point, or 
us; where, if the glaſs, or metal, be lange, the heat will be more intenſe, 
from a ſpherical glaſs of equal magnitude. But I ſhall not, here, inſiſt 
Yen the numerous diverting experiments to be made in catoptrics, by means 
IF ſpherical, cylindrical, and other kinds of reflecting glaſſes. | 


of arithmetical and geometrical progreſſions, in numbers, ſeem foreign to 
We buſineſs of ſhops and ware-houſes ; yet, by a knowledge of the double pro- 
gion, beginning withian-unit, as, I, 2, 4, 8. wherein the conſequent 1s al- 
Vs double to the antecedent, much:trouble and expence may thereby be ſa ved; 
. with three weights, all: the pounds from one to ſeven, incluſive; may be 

ightd ; and with four, all thaſr not exceeding fiſteen: and from this obſer 
lion proceeds the diviſioncof: ſome ſets of weights uſed by our goldſmiths. 
Wt if weights are to be uſed in: bothiſeales, to reduce them to an equilibrium; 

: triple progreſſion, as, 1, 3, . has a more notable property, from the con- 
eration. whereof, Stifalius concluded, that, by three Weights, any number of 
unds may be weigh'd, from one to thirteen, incluſive q witlu four, any num 
from · one to forty, incluſive; with fiue; any not exoeeding a hundted and 
enty ones and. with only ſix weights, all the pounds fromone · to three hun- 
d and ſixty. four. But the merhod of ordering ſo few weights, to ſerve ſo ma- 
' Purpoſes, is beſt found out by algebra; and being as well applicable to the 
ts of pounds of different. denominations, it: may bo ſerviceable to: thoſt who 
Ke ſtaticalexperimenta. The Regulacantinatoria, likewiſe, tho not 7 — 


Even pure mathematics, excluſrve of the advantage te bringsto the mixt may Dividing of 
greatly uſeful in human life, and to experimental philoſophy. The proper- %*4#. 
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plain'd by the modern algebraiſts, will, if I miſtake not, when ſymbolicaly, pro 
managed, and ſkilfully applied, be very ſerviceable to the naturaliſt, on ce. 


tain occaſions. | | 
I: framing Hh. We may next obſerve, that mathematics will greatly aſſiſt the naturaliſt 


potheſes. framing hypotheſes, and judging of thoſe advanced by others. What wretche| 1 
theories even famous naturaliſts may run into for want of this knowledge, AL and 
no. 


ars from the accounts which Epicurus and Lucretius give us of the celeſtialby.Þ 
dies. And, indeed, what ſatifactory account can be given of the varying length} lt © 
and viciſſitudes of days and nights, eclipſes, the ſtations and retrogradations ? 


the planets, and other aſtronomicalphenomena, withoutmathematical knowledge | bral 
And without the doctrine of the ſphere, what naturaliſt can tell, which is the try T7 
ſyſtem of the world, the P:olematrc, Tychonic, or Copernican? Withoutarithme. 1 1 
tic and geometry no knowledge can be had in aſtronomy, eſpecially not of the in. ank 
tricate theories of the planets ; yet this ſcience cannot be too highly prized, thattel;Þ ! E 
Acsour earth is but as a center to the immenſely diſtant ſphere of the fixed ſtan, CE 
Sheaving the The uſefulneſs of pure mathematics to geography is evident; and, ſurely, v WM... p 
true fiftem of inquiſitive perſon will deſpiſe arts, which, alone, can ſhew us, whether th Þ "WM... ; 
the world. earth we inhabit moves, or ſtands ſtill. But there are various phenomenad Þ 5 
nature, neither aſtronomical, nor geographical, wherein the uſefulneſs of mathe. Pe 
matics is vifible ; for, as to phenomena of viſion, what a pitiful account have vt 1 
of it from the Ariſtotelian philoſophers, phyſicians, and even famous anatomiſt, . 
who were ſtrangers to geometry, in compariſon of the modern mathematicians! 11 
And whoever is acquainted with dioptrcis, muſt be ſenſible, that a knowledge 4 4 
mY of the properties of convex bodies, the laws of refraction, and the doctrined Maſt] 
_ er conic ſections, are required to explain moſt of the phenomena in viſion. A ſtran 4 
| ger to this part of mathematics will ſcarce underſtand the admirable ſtructure q 77 
the eye; how the cryſtalline humour refracts and converges the rays of light thi | 
come from the object, to paint the picture, upon the Retina, in the bottomed _ 
the eye; why that picture, by reaſon of the croſſing of the rays, is ther} 4 
inverted, tho? the objects themſelves appear erect; why ſmall objects, placed ner 
the eye, and ſeen under a greater angle, ſeem as large as bigger, that are more .! Br 
mote therefrom ; and much leſs will he comprehend the reaſon of many deluliv | to 5 
appearancesexhibited by concave, convex, conical,andcylindrical glaſſes. ut! 
The derine of And ſince from the itudes of different bodies, or the various parts of the Þ ro 
ratio. ſame, and their degrees of velocity in motion, a certain relation will ariſe, calle FW ; 
ratio, or proportion, the doctrine whereof is the nobleſt part of mathematics; imme 
he, who is not indifferently ſkilPd in this ſcience, has laid but a poor found: 15 
tion for philoſophy. The fifth book of Euclid's Elements, where the dodrine = 
of proportions is principally deliver'd, may, perhaps, prove more inſtructive ii * : 
a naturaliſt, than the fifth book of Ariſtotle's phyſics. No wonder, then, thit 5 
Plato, by an inſcription placed over the gate of his ſchool, forbid entrance to « th 
thoſe un{kilFd in geometry; as being unfit to judge of what he taught. Nay, ther: . or 
are ſome conſiderable phenomena of nature, which will remain unintelligible n . 
thoſe who know nothing of the doctrine of proportions. Thus, when tis faid, JR 
in optics, that light decreaſes, in a duplicate proportion of its diſtance from th: A 
illumin'd body, a perſon unacquainted with proportions cannot affix any mean- iþ * 


ingto this theorem; much leſs cou'd he know the truth thereof. So when the ſamt 
; | RT OREN F ls pro- | 
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N propoſition is by Merſennus applied to ſounds, a common reader wou d remain 

ja the dark, did not tlie author add, by way of explanation, that if, for in- 

W {:nce, the ſound of a piece of ordinance be heard at a league's diſtance, the 

x aid ſound wou'd be heard four times frronger at the diſtance of half a league. 

x : Nor. will this example itſelf give ſuch a reader, as we ſpeak of, a clear idea of 

wil the propoſition, We have a moreconſiderable inſtance of this kind from the 

0 noble diſcovery made by Galilæo, that when a heavy body deſcends in the air, 
dc ſpaces thro? which it paſſes, are, from the beginning to the end of its fall, in 


ly} 


er. 


a aduplicateratio of the equal parts of time ſpent in falling; for he obſerved, that a 
5 | braſs bullet, of an hundred pound weight, deſcended, in the ſpace of one minute, 
de an hundred Florentine cubits, or one hundred and eighty Engliſh feet; but then 
” it falls in ſuch a ratio, that it's velocity encreaſes in a progreſſion of odd num- 
” bers, beginning from an unit; ſo that if in the firſt moment the weight fall one 
A fathom; in the ſecond, it will fall three; in the third, five; in the fourth, ſeven, 
15 Sc. whence Merſennus gives this general rule: “if the times be given to find the 


« ſpaces, ſquare the former, and you'll have the ratios of the latter; but if the 
« ſpaces be given to find the times, the root of the ſpaces will give the ratio 
of the times.” Another inſtance, to ſhew the uſe of mathematics toa naturaliſt, 


„ 90 
r the 
12 of Þ 


the. | may be taken from ſtatics, where, in the balance or lever, the proportion be- 
en een equivalent weights, and their diſtances from the prop, is reciprocal; 
in. | whence, with the ſtilyard and a ſingle weight, a conſiderable number of pounds 
7 may be weigh'd. But this grand theorem with others, that alſo ſerve to ex- 
wn plain the phenomena of motion, cannot well be underſtood without an inſight 
7 into geometry, and the doctrine of proportions. And that mechanics may 
51 vaſtly aſſiſt the naturaliſt, will be readily allow'd, when *tis known how ma- 
mM ny of nature's works are engines, and operate according]y. | 
1 The doctrine of pou ortions, as it is the ſoul of mathematics, ſo it may be- 
, | ome prodigiouſly ſerviceable in philoſophy alſo; and that not only by aſſiſt- 
T5 ing the naturaliſt to underſtand, as we have ſeen, many phenomena of na- 
New ture, but as it may enable him to perform what he otherwiſe cou'd not. 
12 The pendulum is the moſt accurate inſtrument we, at preſent, have for mea- 


ſuring ſhort ſpaces of time; but he who wou'd know the due length of one 
to ſwing any determinate ſpace, as half a ſecond, for inſtance, muſt find it 
ee! Mot by trial and obſervation, unleſs he be acquainted with the doctrine of 
0 NM proportions; whereas, if that be underſtood, and the phenomena of pen- 
calen dulums, he may, from the length of one that meaſures a known part of 
ime, deduce the length of others to meaſure different parts . 
ithout making any new trials or obſervations. Thus, according to 
erſennus, a ſtring, with a bullet fixed to the end of it, the length whereof, 
ncluding the bullet, is three feet and a half, vibrates ſeconds* ; and it is a 


luſive F 


atics; 
undd 
Grine 
ive to 


1 nown theorem, that “ pendulums, alike in every thing but length, have 

* their lengths in a _— proportion of their reſpective times of vibration, 
; dien or as the ſquares of their vibrations in the ſame time ;” whence the times are 
) 


In a ſubduplicate proportion to the lengths of the pendulum: if a pendulum, 


s (aid, 

om the 5 According to M. Huygens, the length of the | Or, according to common uſe, among us 39, 2 
mean- 4 pendulum that vibrates ſeconds is 3 — feet. | inches, ng 8 9 

ne ſame | x lines, Horolog. Oſcillator, Part. 4. prop. 25. 

ak R there- 
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therefore, were deſired to vibrate half ſeconds, it muſt not be a foot and three ib 
quarters long, which is half the length of one that vibrates whole ſeconds ; for 
that wou'd be much too long; nor cou'd it ſometimes, for want of a ſtandard, | 
be diſcover'd how great the exceſs was: but as the proportion between a ſecong | 
and half ſecond is double, and the proportion between the length of the two | 
ſtrings muſt be duplicate of that of the times ; it follows, that the length of the 
ſtrings muſt be, as 4 to 1, which is duplicate of 2 to 1; ſo that the ſtring, t | 
vibrate ſeconds, ought to be but a fourth of the length of the other. And th 
appears from other calculations, and experience itſelf. 

The art of compoſing the vaſt variety of tunes that render muſic fo delig|t. | 
ful, depends upon the doctrine of proportions ; and whoever is well {kil/' 
herein, and can apply it to notes or words propoſed, according to the obſeryn. 
tions of the gratefulneſs of particular conſonancies, may of himſelf compoſe, Þ 
great variety of ne and pleaſing tunes, whichareſomany inſtances of his power. 

Perhaps, alſo, mathematics may ſuggeſt to the naturaliſt many new experi. Þ 
ments whereby to vary thoſe already made concerning the figures of bodies, 
the lines of motion, numbers, proportions, and the like; for tis probable, 
that ſuggeſted experiments as wou'd either be overlook'd, or unſkiltully pro- 
poſed, for want of mathematics, will either immediately, or by means of their 
applications, prove ſerviceable to mankind. What numbers of experiments 
and obſervations in the deſtructive art of gunnery have been propoſed and 
made from hints ſuggeſted by mathematicians ?* But theſe I leave, and come 
to their leſs pernicious diſcoveries. Pure mathematics have help*d to diſco- 
ver, and derive from familiar obſervations, a great variety of phenomena. 
From obſerving, that the rays of light are refracted in paſting thro* different 
mediums; and that, in particular circumſtances, the ſun and moon will be eclipſ- Þ 
ed at particular times, very conſiderable deductions have been made by mathe- 
maticians in optics, aſtronomy, geography, navigation, and chronology. And 
whoever conſiders the doctrine of proportions, of concords and diſcords, with | 
the great number of muſica] inſtruments they have occaſion'd, and the other 
kinds of hints they may afford; and is, at the ſame time, acquainted with thoſc 
ingenious and uſeful experiments in optics, derivedfrom obſerving that the an. 


plc of incidence made by the rays, is equal to that of reflection; that on cut 


urfaces the angle may be eſtimated as made by a tangent thereto ; that the 
rays paſſing from a rarer medium into a denſer, are refracted towards the pet. 
pendicular; but, out ofa denſer into a rarer, from the perpendicular; who- 
ever, I ſay, conſiders all this, and how great a variety of propoſitions have, by 
the mathematics, been deduced from theſe few obſervations, cannot but grant 
what, by ſo many inſtances, I have endeavour'd to prove. To conclude Þ 
this ſubject; many practical N of doctrine reckon'd among mixt mathe- 
maties, may aſſiſt the naturaliſt in making experiments and obſervations, 
which he cou'd either not at all, or but imperfectly, make without them; thus, i 
For a complete theory of the whole art of | + Upon theſe, and a few other properties f 
nnery, deliver'd in a few propoſitions, ſee Phils/. | light, demonſtrated by others, and taken for 
Far Ne 179. p49. Or, rather, the poſthumous | granted by Sir 1/aac New:oz, that great philo 


works of Mr. Cotes, lately publiſhed by his wor- Lopher, has raiſed his wonderful theory of light 
thy ſucceſſor in the Plumian chair. land colours. | E 
dialling, 


| | dialling, for inſtance, teaches to meaſure time, and tends chiefly to practice; 
1 the art of perſpective is of great ſervice in repreſenting ſolids and diſtances 
, avon ſmall and plain ſurfaces z as alſo in limning : and with this both ſcholars 
d and travellers wou'd do well to acquaint themſelves, in order to repreſent and 
o Fa orn the hiſtory of nature, and ſeveral parts of navigation. But if it be undeni- 
ge able, that in theſe, and other inſtances, mixt mathematics are of uſe to the na- 
0 turaliſt, and enable him to extend the empire of mankind ; *tis certain, that 
is | 3 pure mathematics muſt be ſo too; ſince *tis from the theory, that not only theſe | 
more practical parts are derived, but a greater number of mixt mathematical 
t- FW (cicnces may take their riſe. Muſic conſiſts of pure mathematics and founds, hy- 
'1 EX droftatics of mathematics and water; ſo that by an un ion thereof, with other ſub- 
a- : jects, the doctrines of mixt mathematics will probably be advanced, both in num- 


— e 
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ber and uſefulneſs. Nor is it only upon the foreſaid parts of learning wherein 
uſcful applications of pure mathematics may be made: other ſciences have a 
oreat dependance on theſe ſublime ones, and particularly thoſe which, in a 
large ſenſe, are call'd mechanical, whereof we come next to treat. 


* 'Tis a juſt notion of mechanics which Sir 
Laac Newton delivers in the preface to his ad- 

irable Principia. ** The ancients,” ſays that 
great author, malls two kinds of mechanics, 
a rational and a practical. For the manual 
operator, uſually] performing his part inaccu- 
* rately, gave occaſion to diſtinguiſh between 
mechanics and geometry, and ſo to refer 
= whatever is perfect to the latter; but what 
is leſs perfect, to the former. The error, 
= however, is not owing to the art, but thoſe 


| who practiſe it. Whoever works inaccurately, 
Y is an imperfe& mechanic; but cou'd a man 


perform to the utmoſt exactneſs, he wou'd be 
grant Pn” * perfect mechanic. To deſcribe right lines 
<lude | * and circles, in which geometry is founded, 


belongs to mechanics; and geometry does 
athe- not teach to draw them, but ; a Foo 
* to be drawn ; for it requires that the ſtudent 
* ſhou'd exactly deſcribe them before he enters 
* upon geometry ; and afterwards ſhews how 
* problems may be ſolved by means of theſe 
* operations. To deſcribe right lines and cir- 
* Cles are problems, but not geometrical ones; 


the ſolution of them being ſuppoſed from me- 


S-& C T. 


R 2 


III. 


That this ſcience, therefore, is 


*© chanics, and their uſe, when ſolved, taught 
in geometry. Geometry, therefore, is 
** founded in the practice of mechanics, and is 
*© only that part of univerſal mechanics, which 
with accuracy propoſes and demonſtrates the 
art of menſuration. But manual arts being 
« principally employ'd'in giving motion to bo- 
* dies, geometry is commonly confin'd to mag- 
© nitude, and mechanics to motion. And in 


ce this ſenſe rational mechanics is an accurate 


exhibition and demonſtration of the doctrine 
of motions, from whatever powers they pro- 
e ceed, and of the powers neceſſary to — 
3 

The effects of machines,“ ſays that excel - 
lent mathematician C. Wolfius, *©* following up- 
* on their ſtructure by unalterable laws of na- 
* ture, all operations of bodies are call'd me- 
* chanical, becauſe they act agreeably to their 


«© ſtructure, and the eternal laws of motion. He, 


therefore, is a mechanical philoſopher, who 
« plainly ſhews, by the laws of motion, how 
* the eſtes of things follow from their ſtruc- 
ture.“ Wolf Element. Mechan. p. 642. 


greatly 
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Y mechanics, [ underſtand not ſimply the doctrine of the moving powers, Mechanics ad- 

or the method of improving force, and forming engines; but in general, 
all thoſe parts of knowledge that conſiſt in the application of pure mathema- 
tics to produce or modify motion in bodies“. 


vantagious to 


natural philo- 
. fophy- 
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greatly advantagious to experimental philoſophy, and to enlarge the empir: 


: of man, appears, in that many of thoſe things above ſhewn to render mathe. 


matics uſeful to the naturaliſt, may, mutatis mutandis, be underſtood here alſo, 


tho? this ſcience has ſome peculiar advantages. To come to particulars. The 


phenomena of this doctrine belong to the hiſtory of nature in its full extent, | 
and therefore challenge the naturaliſt's conſideration ; ſo that being thorough|; | 
underſtood, we may well ſuppoſe it will greatly contribute to the advancemen | 


of his knowledge, and conſequently of his power. Thus, for inſtance, when 


a piece of wood plunged in water emerges and floats, even vulgar naturaliſt; | 
think it belongs to them to account for this phenomenon, which they fancy | 
proceeds from the poſitive levity of the wood; tho' ſome woods that ſwim in | 


water, may ſink in oil or ſpirit of wine. And may not a philoſopher find ou 
the reaſon, why one part of floating wood keeps above the ſurface, whilſt th: 
other ſinks beneath it; and why the extant part of different kinds of wood 
bears different proportions to that immerſed, in the ſame or different waters? 
For if theſe, and the like phenomena, be carefully examin'd hydroſtaticalh, 
the cauſe thereof will not only appear; but alſo, by applying that diſcovery, 


an eaſy way is obtainable to eſtimate the different ſtrengths of ſalt-ſpring, 


brines, and lixiviums, with other practical corollaries. 


By helping io Mechanics, alſo, help to invent, and judge of hypotheſes relating to the ſub. 
invent and jects wherein they are concern'd. This appears not only in the ſcrew, the 


— I . *4q + . . 
RE. 1 crane, the balance, Sc. but in many familiar phenomena, wherein this doc. 


trine 1s uſually thought little concern'd ; as the bearing a pike, a muſquet, on | 


the ſhoulder ; the force of a ſtroke given with a long or a ſhort inſtrument, 
or held in a particular poſture ; the power of a ſhip's rudder ; the rowing 
boats; the breaking of wood; with a multitude of other common and obvious 


inſtances, whereof mechanics will furniſh us with a better account than the | 
ſchoolmen, and ſuch as are ignorant of the properties of the centre of gravity, | 


the ſeveral kinds of levers, the wedge, Sc. 
Aud ſaſve phe- But there are many things in phyſics that cannot be well explain'd, nor under. 


zomera 3 8 ſtood, without the aſſiſtance of mechanics; for, abundance of phenomena, the | 


particularly, 
in tydroſiatics. 


phyſical cauſes whereof may be aſſign'd by the naturaliſt, cannot be juſtly and 


by the above-mention'd examples of the floating and ſinking of wood in water; 
for, were the reaſon of this appearance demanded of a ſchool-philoſopher, i: 


wou'd anſwer, that wood, abounding with air, an element much lighter tha | 
water, that detains it upon the ſurface of the fluid. But this reaſon is not fatil | 
factory to anaturaliſt verſed in hydroſtatics. For, not now to examine whether 


there be ſuch a thing as poſitive levity, or whether the air poſſeſſes that quality, 


experience ſhews, that tho* when wood is lighter than an equal bulk of water 


it will ſwim ; yet if it be heavier, it ſinks therein; as guaiacum, wherein I th: 


rather chuſe to inſtance, becauſe the chymiſts obſerve it leaves leſs aſhes (in which 


the terreſtrial and heavy parts are ſuppoſed to reſide) when burnt, than oth! 
woods which float on water. Iron and ſtones, by reaſon of their weight, ar! 


thought to contain little air, yet they riſe or float if immerſed, or plunged ina flu 
tpecifically heavier than themſelves; as any one may try with quick-ſfilveror = 3 


— 


properly deliver*d without a knowledge in ſtatics, hydroſtatics, c. as appears | 
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Xx lead; from whence it appears, that the predominancy of the air need not 


> regarded in bodies, when conſider'd as to their ſinking or ſwimming in a 


} ropoſed fluid. And tho? air were admitted as the cauſe of a body's floating, 
W cou'd only be a remote one; the immediate cauſe being, that the body is 


ghter than an equal bulk of the fluid; and, therefore, the fame body, with- 
t acquiring 4 air, may ſwim in one water, and ſink in another; as 


aded ſhips have been found to do upon coming into freſh water: and an 
s that ſinks in common water, will be ſuftain'd in ſtrong brine. Nay, a 
dy may beſopoiſed, as to fink if the fluid grow warm, andemerge again when 


at becomes cold. But if the levity of the air cannot account for the floating and 
king of wood, much leſs will it afford a ſatisfactory reaſon, why different 


I inds of wood, in the ſame water, or the ſame kind in different waters, will 


k toacertain depth, whilſt this phenomenon is eaſily ſolved from hydroſtatics; 
r, according to Archimedes, “ ſolids lighter than the fluid they are put in, 
will ſink, till a quantity of the fluid equal in bulk to the part immerſed, 
becomes equal in weight to the whole floating body; from whence flow 
eſe corollaries. A floating body bears the ſame proportion in weight, to 


J quantity of fluid equal to it, in bulk, as the immerſed part of the body 


Wars to the whole of the ſame body. A quantity of Auid, equal in bulk to 
We whole body, has the ſame proportion, in weight, to the ſaid body, as the 


ies determine the proportion between the immerſed and extant part of the 
Wating body, they ſuggeſt a way of contriving a ſmall and light floating in- 
Wument to meaſure the different gravities of ſeveral liquors. And hence, al- 
= 5:cvinus ſhews, that if the part of a floating body immerſed in a fluid be 
Wown, together with the ſpecific gravity of that fluid, the weight of the whole 
id, how large ſoever, may be determin'd. Thus, ſuppoſe the part of a 
Ip lying under water be 100,000 cubic feet, and that each cubic foot of 
ter weighs 70 pound, multiply 100,000 by 70, and the product, 7, ooo, ooo 
ves the weight of the ſhip, and whatever is contain'd therein. Ask a mere 
$00l-philoſopher, why ſucking- pumps will not raiſe water above the height 
W 40 feet; or why, when a proper quantity of water and quick-filver is poured 
e an inverted ſy phon, the ſurface of the water in one leg will riſe vaſtly higher 
n the ſurface of the quick- ſilver in the other; or, laſtly, why, tho? a piece of 
dn, and another of marble, be equiponderant in the air, the metal appears 
ch heavier than the ſtone when the ſcales are plunged in water; and, I fear, 
will hence receive more perplexity, than you ſatisfaction. It were eaſy to 
da multitude of queries whereof a naturaliſt, ignorant in mechanics, cou'd 
e but a very poor ſolution ; which yet the mechanic wou'd ſatisfactorily 
wer. And for proof hereof, I refer the ſchoolmen to Ariſtotle's mechani- 
queſtions. But to ſhew, that ſome phyſico-mechanical phenomena are un- 
elligible without a knowledge in mechanics, I ſhall produce a conſiderable 
orem in hydroſtatics, thought to be firſt deliver'd by Mer/ennus. << The ve- 
locity wherewith water deſcends and runs from tubes of equal bores, but 
uncqual heights, is in a ſubduplicate ratio of their heights:“ whence we have 
Ws corollary, that ſuch tubes are in a duplicate ratio of the velocity of the wa- 
that ſubſides in, and runs out of, them; ſo that to make one cylindrical 
; tube 


ole body has to the part below the ſurface of the fluid. And as theſe corol- 
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tube of the ſame bore with another, run, in equal times, twice as much y, 

| ter as that other, the former muſt be four times the length of the latter, 
e I And as Was ſaid of mathematics, fo alſo mechanics will aſſiſt the naturaliſt 
mu tip; expe. Multiply experiments by the enquiries they will ſuggeſt, and the inference; y, 
119.0409, applications whereto they lead. Hereof we have a noble inſtance in the 7% 
cellian experiment, wherein almoſt every year produces new diſcoveries, 1 


ſeunus, allo, has ſupplied us with abundance of new propoſitions in b4liſt; 


But Galilæo aftords us ſtill more noble examples, relating to the refiitance; 


bodies in breaking; the force required to break them; and the length whe, | 


at their own weight will do it; which he has reduced into an art. T were need 
leſs to add farther particulars on this head, conſidering what a variety of u. 
ful propoſitions have been deduced, and are ſtill mechanically deducible, fry! 
that obſervation of Archimedes, that a ſolid body weighs leſs in water, thy 
o inair, by the weight of a quantity of water equal, in bulk, to that body.“ Ar 
that many mechanical theorems are fertile both in other propoſitions and ul; 
ful applications, I may hereafter ſhew, by the uſes I my ſelf have made of ti 
very propoſition, and its corollaries. 

The peculiar As for the peculiar uſes of mechanics, they conſiſt in the making proper 


. 


5 of mecha- ſtruments and tools for experiments and obſervations ; and of this We have a 


nics, in centro- markable inſtance in the mariner's compaſs, whence the benefits of navigatin 
* are derived. Baptiſta Porta, and others, aſcribe the diſcovery of the ne. 
dle's directive faculty to Amalphi, a Neapolitan ; yet that author owns, thi 
for want of our preſent contrivance, this lucky inventor uſed a pieced 
wood, or ſtraw, to keep his needle afloat; which was a very income 


nient ſhift: and had mechanics never ſupplied us with a way to poiſe the ne; 
dle, ſo as to keep it horizontal, notwithſtanding the rolling motion of th! 


ſhip, the effect of the load ſtone wou'd have continued very inſignificant 1 


the diſtreſs'd pilot. Tis mechanics, alſo, that, by means of the centrobu; 


ric doctrine, has enabled us to make the dipping-needle ; whoſe phenomen 
are very odd: and tho), as far as I have try'd, they ſeem very uncertain; yt 
it may very poſſibly happen, that farther obſervation will reduce them. 
ſome theory, productive of practical inferences“. 

That centrobarrics may be of immediate uſe, will appear more credible, i 


as writers of unſuſpected veracity aſſure us, akind of lamp has been made, u 
poiſed fo, that tho rolled about like a bowl, the oil will not be ſpilt, norti 


The dipping needle ſeems, fince the time of | the force of magnetiſm in this country, asitafes 


| 


Mr. 2 to have been applied to little elſe than | needles of a foot in length, is to that of grant, 
the diſc 
happen'd to conſider it, and attempted to apply it | tic power, accelerating theſame dipping nec 
to a much more noble ſe ; the diſcovery of | as it oſeillates in the ſame vertical plains, is s 
the longitude at ſea. He obſerves, that if it be 6 | co-ſines of the angles made by thoſe plains, 2 
inches radius, of a priſmatic or cylindrical figure, | the magnetic meridian, taken on the horn 
andoſcillates along the magnetic meridian, ithere | and, that the times of ofcillation and vibration! 
performs every mean oſcillation in about 6“, and dipping and horizontal needles, equally good,” 
ſmall one in about 53 but that if it be 4 | as their lengths directly; and the actual veloc! 


feet long, it makes every mean oſcillation in a- | of their points along their arcs always equal, S 7 
fan 


— 


bout 247, and every ſmall one in about 22; Whiſtan's Dipping- Needle. 


overy of iron - mines; till Mr. e nearly as 1 to 3o0; that the quantity of mag 
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The Uſefulneſs of Philoſophy: 


e extinguiſh'd. To remedy the inconveniences of Cardan's lamp, I con- 


Wd one after the following manner. 


8 12CD, is a veſſel of latton, well ſolder'd every where. 

I PC, E F, are two bottoms ſolder*d to that veſſel. 

| FG, is a pipe ſolder'd to the bottoms ; and whoſe aperture is in the great 
Witty FA. f | 

V is a hole in the pipe FG, opening between the two bottoms, BC, EF. 
is another hole, to which is ſolder'd a pipe 1G, bent upwards, at G. 


p, is a little veſſel fit to receive the wieck of the lamp. 


M, is a ſlender pipe, open at both ends, and ſolder'd to the cover AD, 
IL; and to the bottom E F, in M. So that by this pipe the external air 
y communicate, between the two bottoms, without penetratingꝭ into the 
AF. - 
is a ſhort pipe 
red into the cavity AF, and that be ſtopp'd afterwards very cloſe with cork, 
WF or the filling up of this engine, you muſt ſtop the aperture &, of the pipe 
W with a long pin fitted for that purpoſe ; and the upper end of the pipe 
" muſt be ſtopp'd too; then pour in your oil by the aperture VN; which. 
e, the ſame aperture N, is to be ſhut up exactly, and both the other to be 
ned, wiz. E, and IL. Then the oil, through the PIPE, TG, will run and 
the veſſel P, till its ſuperficies is in the ſame level with the hole Z, and 
more, as might be eaſily demonſtrated. 

MN ow it is eaſy to ſee that this lamp is free from all the inconveniencies 
ich the lamp of Cardan is ſubject to; for | 

MW. The air doth not get into it by ſtarts or gluts, as it doth in Cardan's 
p; but when the oil in PP, being waſted by the flame, comes to have its 
erficies lower than the hole H, the oil from the cavity A F, runs into PP, 
tly, becaufe its place left in the cavity A F, is eaſily ſupplied by the ex- 
al air, which through the pipe LM, and the hole I, gets up into the ſaid 
Ity AF. | | 

. When the air contained in the cavity A E, comes to be rarify'd by ſome 
Wt, it drives out much oil, and ſo is able to choak Cardan's lamp: but in this, 
oil being thus driven out, gets into the ſpace between the two bottoms, as. 
| as into the veſſel PP. Now the ſaid ſpace between the two bottoms, b 
on of its largeneſs, receiving twenty or thirty times more oil than the veſ- 
P; it follows, that the ſuperficies of the oil therein riſeth twenty or thirty 
es leſs than if all the oil had been driven into the ſaid veſſel. Therefore, 
en we fill the lamp, we muſt take care that the pipe L, be well ſhut, ſo that 
air between the two bettoms, finding no iſſue, may keep the oil from fill- 
that ſpace, which by this means, when the hole L, is open, will be fit to 
WE ive the oil driven out by the rarifaction of the air in the cavity A F. 
Tue oil being always kept at the ſame diſtance from the flame, the wieck 
not be quickly conſumed. _ 

We here have the conveniency to put new oil into the lamp, without 
ing or extinguiſhing the ſame ; for we need but ſhut up G, and TL, and. 


, ſolder'd to a hole in the cover AD, whereby oil may be 
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In the art ef From knowing that compreſs'd air has a ſpring whereby it reſiſts far, i 1 
* compreſſion, and by a ſlight contrivance to apply this pneumatical princi | i 
an acquaintance of mine made an engine, wherein he cou'd dive to the bal 
tom of the ſea, and there continue ſometimes many hours, till wrecks, or this 
of value, were found, and cables tied to the ſunk guns of ſhips, which we; 
afterward buoy'd up*. And by this means he acquired great riches. 
And the uſe But ſo many examples might be given of mechanical inſtruments and ty 
= —_ uſeful to the naturaliſt, that it wou'd be tedious to enumerate them; nor is it n. 
{henes, my. Ceſſary, ſince the ſhops, by exhibiting them, may well fave us the labour. By 
Ala, &. as a knowledge in mechanics helps the naturaliſt to proper inventions, accor,f 
ing to his ſeveral purpoſes, ſo one good contrivance may equal, and, perhay 
produce many uſeful experiments. He muſt certainly be a dull naturaliſt, wh 
can know the properties of the centre of gravity, of levers, balances, ſcrew, 
wedges, Sc. and, by frequenting the ſhops, have ſeen various engines to anſye 
different deſigns, and not be able, by compounding, varying, and improvinſ 
them, to deviſe means he wou'd otherwiſe not have thought on, to make rev 
trials, or to repeat the old ones with more accuracy, eaſe, and ſome other ad 


tages. And, that a good mechanical contrivance may be as valuable as mm Will 
particular experiments, will appear from examples. To valves, tho? a ſlight nf 

obvious invention, we owe not only a great variety of pumps, and bellows; h Woph: 
they alſo make very conſiderable parts of many other engines; and may, ] ons! 


ſome trials have inform'd me, be employ'd in ſeveral new experiments; «| MNoſt 
cially when made of braſs, and ſo ſmall, as ſome I have obtain'd from {ili 
workmen, that they may be uſed in little glaſs-pipes and ſyringes. By mem 
of ſmall valves, and the knowledge of the ſpring of compreſs'd air, wind-guif earn 
have been contrived ; which ſerve to ſhew the weight of the air, as well anf 
kill deer, or other game; without frighting away the reſt by any report. 


Mathematics But, methinks, both mathematics and mechanics have been too much o ſual 
2 * find to the ſtars, the earth, the water, and ſome few conſpicuous parts of H Malle 
00 MU - 


fined in their ture beſides ; whilſt they might be extended by a philoſopher to various ode, perfo 
application, productions, both of nature and art. Thus Archimedes deduced hydaroſtati 
from the application of vulgar ſtatics to the weighing of bodies in air and u ther 
ter, or water alone; and Torricelli, with others, lately applied the principg i he ti 
of hydroſtatics to quick- ſilver. But one conſiderable advantage both matit 
matics and mechanics may afford the naturaliſt, is, by ſchemes, figures, rept: 


ſentations, and models; which greatly aſſiſt the imagination to conceive mu nd u 
things, and by that means enable the underſtanding to judge of them, and, 

duce new conſequences therefrom. *Twou'd be exceeding difficult, if not mY moKk 
poſſible, to go through ſome tedious geometrical demonſtrations without ti 


help of a viſible ſcheme z not to mention how hard it is to initiate perſons1Þ Ne C 
coſmography and geography without material figures and globes. And hf, | 
neceſſary figures and models are in the building of ſhips, houſes, engines, u Pe 


* Dr. Halley has an excellent contrivance of a | veral hours together. See a full deſcriptine t e ſ 
diving-bell upon this foundation ; wherein he | this engine, and the manner of uſing it, in u rect 
can, with all deſirable convenience, deſcend to | Philoſophical Tran ſactions, No. 349. p. 4% and 
any depth of the ſea, and there continue for ſe- | No 368. p. 177. abe Vo 
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Wother ſtructures, every one knows. And not only mechanics, mathematics, 

d anatomy, ſtand in need of ſchemes and repreſentations, to give clear con- 
Feeptions; but many phyſical things may by the ſame means receive illuſt ra- 
ian. And if Des Cartes was the firſt introducer hereof, I think we are o- 

: WMbiiged to him; for, as Plato ſaid, God always acts geometrically ; ſo, in many 

ifcs, nature acts mechanically, in animals, plants, and many other bodies; 

he. curious and fine contrivances wherein being well repreſented to the eye, 

ny greatly aſſiſt us in framing juſt ideas of them. | 
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[ COME. next to ſhew, that natural philoſophy, by adopting trades, Philoſophy be- 
may become very beneficial to mankind ; for, firſt, a knowledge herein — — 
ill improve the mind of a naturaliſt; and, ſecondly, enable him to advance — a: 


hem. *Tis a prejudice no leſs pernicious than general, which natural philo- 


: bak ophy, and the intereſt of mankind, receive, that learned and ingenious per- 
WA ons ſhould have been kept ſtrangers to the ſhops and practices of tradeſmen. 
N oſt of the phenomena that ariſe in trade, are a part of natural hiſtory; and, 
tie Wherefore, demand the naturaliſt's care. Nor will it excuſe the neglect and 
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ontempt of this part of natural hiſtory, in men of learning, that it muſt bs 
Wcarat from illiterate mechanics; or, that the things it exhibits are works of 
rt, and not of nature. The firſt plea is ſo unworthy of a philoſopher, as not 
Wo deſerve an anſwer ; and as for the latter, there is not that difference men, 
ſually, imagine, between the productions of nature and art. Many things 
led artificial, differ not from the natural, in eſſence, bur efficients : nature 
Performs the greateſt ſhare of the buſineſs in abundance of trades ; for inſtance, 
Whole of the malſter, brewer, and baker; in preparing raiſins, currans, and 
ther dried fruits; the making of hydromel, vinegar, lime, Sc. for, in theſe, 
he tradeſman does but bring together the reſpective viſible bodies, and leave 
em to act on each other, according to their ſeveral natures. Thus, alſo, in 
1 aking glaſs, the artificer puts ſand and aſhes together, but the diſſolution 
Ind union are brought about by the action of the fire thereon ; as when it 
rns wood to aſhes, the volatile falt, oil, earth, and phlegm, unite firſt into 
Wmoke, and then into ſoot. When a pear is grafted on a white-thorn, the 


not ut DK 

out tit ruit it bears will ſcarce be thought unnatural, tho* produced by a coalition of | 
rſons * bodies by means of human induſtry. | | 
nd hot ut many phenomena in trades are, alſo, ſome of the more noble and uſe- De phenomena 


| | | Þa nf HA hiſtory ; for they ſhew us nature in motion, and that too 7 trades = | 
ive ſtate .be of her courſe by human power; which is the moſt inſtruc- 75 — 9 
rip WW. - erein we can behold her. And, as the obſervations hereof tend, /:arnt by a phi- 
r alto, afford much lighs ma; Jeyeral theories "9% 
© ele phenomena are, therefore, the fitter to be tranſlated into natural hi- 


othe | OL, J. 8 ſtory, 


nes, a 


cription | 
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ſtory, becauſe the perſons, in whoſe hands they lie, uſually, know not hoy t. 


deſcribe their own practices, or the accidents they meet with; fo, thati WP” 
learned men do not regiſter theſe things, the hiſtory of nature will be ve 
defective. And, doubtleſs, a naturaliſt would manage theſe things in ſucha? i +l 
manner, as to. render them far more inſtructive, and ſuitable to the deſign e ne 
a natural hiſtory, than when related, tho? ever ſo faithfully, by an illiteraz 3 * 
tradeſman. Now, certainly, he is unworthy the knowledge of nature, who i y 
ſcorns to converſe with the perſons from whom it may be beſt obtain'd. f ñ̃ be 
tradeſmen are, commonly, more diligent, in their particular way, than any a. he) 
ther experimenters would be, whoſe livelihood does not depend upon it. And, Kt! 
as neceſſity is the mother of invention, we, daily, ſee that this makes the necell. | * 
tous crafts- man induſtrious and inventive; putting him upon employing ſuch «th 
things at he would, otherwiſe, never have dreamt of. By this means new prope. | , 
ties, uſes, and applications of materials, are diſcover'd; and ſuch as have eſcape * 
the obſervation of others. Again, trades deal, not only in factitious, but natur ſed 
materials, that are unknown to claſſical writers, and never uſed but in the ſhops; | der 
as manganeſe, zaffora, emery, tripoli, &c. and of both ſorts, there are ſome ex. | Nei 
ceeding uſeful; thus glaſs- men and potters employ the two former, and a num epe; 
ber of trades the two latter of theſe particulars. So, among artificial Concrete, ol 
folders are neceſſary to gold- ſmiths, lock-ſmiths, copper-{mirhs, braziers, pen. emp 
terers, tin-men, glaziers, &c.amels to gold-ſmiths, glaſs-men,&c. lakes to pan. yr 
ters, heralds,&'c. and putty toamel-founders, potters, ſtone-cutters, gold- mit, Peca 


glaſs-grinders, &c. And, even, of thoſe natural things, whereof mention is malt ree. 
in famous authors, many particulars may be learnt in the ſhops, not otherwiſevs 
be met with, as to their differences, characteriſtics of goodneſs, and the like. | 
For my own part, I confeſs, I have learnt more of the kinds, diſtinctions, prope i ept 
£1es, and nature of ſtones, by converſing with two or three maſons and ſtone- ci. 
ters, than from Pliny, Ariſtotle and his commentators. Tradeſmen being u- 
quainted with books, and the theories and opinions of the ſchools, examine thet atio 
materials by mechanical ways, which their own ſagacity, or caſual experimem 
affordingthem, may appear ſingular, and different from what learned men woll 
have taught them; tho?, if they ſerve their purpoſe, are new and inſtructive, aut Þ 
the rather claim a place in natural hiſtory. The obſervations ofa tradeſman, m. ecay 
not, indeed, when firſt they make them, be ſo accurate as thoſe of learned pe. r fo! 
ſons; yet, that defect is ſupplied by a frequent repetition and aſſiduity; ſo, ti' 
the circumſtances he paſſed over at one time, will obtrude upon him at anotie, 
till, at length, various phenomena will offer themſelves, even to an unattentis 
eye, which might have eſcaped a more curious perſon, in two or three exp 
riments. Tradeſmen, moreover, frequently, remark, in the things they dc 
with, many circumſtances unobſerved by others, with regard to the natur 
of the materials, and the operations performable therewith. By goodnt 
and badneſs, *ris true, tradeſmen commonly mean the fitneſs, or unfitnels0 
things, to yield a conſiderable price, in regard of the purpoſes whereto 5 
ticular trades employ them; yet theſe properties uſually conſiſt in qualities rel 
ting to ſeveral other things, and applicable of ſeveral other purpoſes; tor ſa 


of their Criteria, are a difference in the kinds of bodies, of the ſame denon 
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1 ion. Thus, from the potter, the pipe- maker, and the glaſs- man, we may 
3 — — variety of — and no leſs an one of ſtones, unobſerved by claſſi- 
ul writers, from ſtone-cutters and maſons. So from carpenters, joiners, and 
urners, we may learn, that ſome kinds of wood, as oak, will endure both wet 
ind dry; that others will laſt well within doors, but not bear the weather; 
hat ſome will hold good above ground, but not under water; and, laſt- 
y, that others will continue better under water, than in the open air. And as 
The characteriſtics inform us of the differences in the kinds of bodies, ſo may 
hey, likewiſe, of many qualities therein. Thus from the glaſs-men and ſoap- 
yoilers, we learn that ſome aſhes, as thoſe of kali, bean- ſtalks, c. abound much 
ore in ſalt, and make clearer and betterglaſs than others. The malſter teaches 
; the different impreſſions which barely receives from the fewel wherewith tis 
Iry'd. And one whom I know, made great profit by preparing it with wood- 
res, in ſuch a manner, that it could not be diſcovered fo cheap fewel had been 
ſed therein; for he choſe and ſeaſon'd his wood, ſo that even the ſolid parts 
hereof, when cleft, burnt almoſt like ſtraw, with a clear flame ſurprizingly 
ree from ſmoke. But farther, the naturaliſt, uſually, contenting himſelf to 
epeat his experiments, once or twice, at his leiſure, has not equal opportuni- 
ics with the artificer, nor is ſo much intereſted to diſcern what influence the 
emper of the air, or the ſeaſon of the year, may have thereon. Thus tanners, 
Nee ſee, gather their bark in the-ſpring, whilſt the riſing ſap abounds therein, 
ecauſe it is not always ſo good for their purpoſe, nor parts ſo eaſily from the 
Free. Joyners think wainſcot not ſufficiently ſeaſon'd 'till it be many years 
id; and, butchers, in ſeveral countries, obſerve, that, tho? a bullock, under 
our or five years old, be good to eat ſoon after it is kill'd, yet, if ſalted, and 
W:cpt long, *twill thereby be fretted, and good for little. And, doubtleſs, tis 
W great advantage the naturaliſt may derive from trades, that the ſame things 
re, ſucceſſively, practis'd upon for many ages; whence more extenſive obſer- 
actions are made thereon, than a philoſopher has opportunity for. Thus thoſe 
ens} Who make mortars of Guaiacum wood, and deſign them to be good, will 
rout} Weep the ſtuff in the houſe for twenty years, or more, to ſeaſon, before they 
ail Wbſe it. And experienced maſons ſay, that ſome ſorts of lime and ſtone will 
mi ecay in a few years, whilſt others arrive not to their full hardneſs in thirty 
| pi Mer forty ; of which I have ſeen inſtances. But a naturaliſt, by frequenting the 
„ht. Pops of artificers, may, frequently learn other things, beſides the truth and 
the, falſity of what they relate, as to the hiſtory of their profeſſions ; for he will 


nin, here obſerve phenomena, that are neglected by the tradeſman, as impertinent, 
exp- nd not tending to his profit; while torturing nature by his art, he diſcovers 
% s an attentive eye, things not to be met with in books, nor ever dreamt of by 


1aturt Wuthors. 9 | . 
inci On the other hand, the naturaliſt, by his knowledge, gain'd from an inſpec- 


els0 ion into trades, as well as his other acquirements, may contribute to the im- 


thence improve 


) jp rovement thereof. And this is performable ſeveral ways; but, particularly, by hem, vario«: 
gr WPncrealing the number of trades ; by collecting the obſervations and practices of . 


r ME fferent arts into a body; and, by ſuggeſting improvements in particular trades. 
non. Nor is it abſolutely requiſite to invent new ones, in order to increaſe the num- 
att, er of trades; ſince a revival of thoſe known to the ancients, that ſeem loſt to 
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us, will ſuffice for this purpoſe ; ſuch are the making of incombuſtible clo 
of Lapis Amianthus, the Tyrian purple, and Moſaic work; with many othe;, 
mention'd by Pancirollus, and his commentator Salmuth ; of which it migh 
be proper to divulge a catalogue; becauſe having been once, actually, in be. 

ing, *tis poſſible they may be retrieved in ſuch an inquiſitive age as the preſent * 
But trades may derive another advantage from the diligent naturaliſt, by | 
means of ſeveral obſervations made, and different practices uſed, therein; which = f ſa 
the artificers, themſelves, want either the curioſity, ſkill, or opportunities) 
learn: not to mention the jealouſy they have of one another, and their uni. 
lingneſs to diſcover their ſecrets, where they think their intereſt concern', | 


C 
2 


8 
whilſt a philoſopher finds no ſhyneſs, who enquires only to ſatisfy his curioſ- Cr 
ty, or with a view to aſſiſt them. And, doubtleſs, were all the known hint, Plate 
ſcatter d thro? the various employments, poſſeſs'd by a ſingle perſon, tho? by | 
of common abilities, he might thence improve moſt of the particular trad., 
that are retainers to philoſophy. And, perhaps, it were not amiſs, if ſon: | loss 
knowing, and experimenting perſons, were appointed by the public for tis] f 4 


purpoſe. Some French gardeners have, lately, with good ſucceſs, applied the } Mille 
way of filtration, uſed by apothecaries, to water tender plants. They plas: | ver 
wieks of cotton, or liſts of cloth, in the liquor to be ſtrain'd, ſo that they | vai 
hang over the edge of the containing veſſel below either ſurface of the fuid, | Mo m 


Theſe ends of the liſts, thus hanging over the roots of plants, will uniformly ny 
and leiſurely ſupply them with moiſture, far better than watering pots. And! non 
this method, by a cheap and mechanical contrivance, may be greatly improved, | ut! 
Stone-cutters, who caſt figures with plaiſter of Paris, have a way to obtain mp 
fine powders, beyond what the common ſearces would allow of, by ſtirring | or, 
the -pulverized material well in water, and, ſoon after, pouring off the turbil | Mitt 
liquor, at the bottom whereof an impalpable powder will, in time, ſettle, | xce 
Of this method I have made great uſe in chymiſtry. And if the firſt water her 
be ſuffer'd to remain ſubſiding, 'till the finer parts begin to deſcend, : Nerv 
much more ſubtile powder may be gain*d, than that which artificers uſually | tro 
employ. This method is, likewiſe, uſeful to glaſs-men, potters, the maker } Wſthri 


of teleſcopes and microſcopes, thoſe who caſt metals in ſand, and others; | ef a 
particularly in China, to the makers of porcellain. The naturaliſt may, alſo, | Wrou 
render the materials of one trade ſerviceable to another. The philoſopher | A 


who has ſurvey'd a great number of arts, and compared them together, my s 1 
well do this to advantage; ſince even illiterate: mechanics themſelves can make | ef e 
uſe of each others productions. Thus litharge, which is only lead powderd, . dns? 
and almoſt vitrified by being blown off the refiners teſt, not only ſerves tit * 

chymiſt for Saccharum Saturni, and the like medicines; but the com . 
makers to dye their horn; being mixed with quick-lime and ſharp vinegt: arge 
-pxinters, to accelerate the 'preparations of their fat oils; varniſhers, 7 han 


"cauſing their work to dry ſoon ; and, laſtly, it ſerves 'to make -counteri! i 
*ems; for, by being melted with about a third part of pure white fand, 0 oini 
zealein'd cryſtals, and then adding a ſmall quantity of mineral concretes, «- | RF” ** 
*cerding to the eolour intended, ſapphires, emeralds, &c. may be imitated; tho 1 
they will cone ot too -ponderous, ſoft, and dim the method itſelf; being ber 
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dt the moſt valuable. Agua fortis is uſeful to refiners ; for herewith they ſe- 
rate ſilver from gold and copper; to the curious workers in wood, forſtain- 
g and diſcolouring thereof; to dyers, in their colours, and even in ſcarlet; 
d to other artiſts, for the colouring of bone and ivory; which they do by 
eeping them therein, when that is ting'd with copper, or verdigreaſe, Qc. 


r fal-armoniac, and then ſtain therewith ivory hafts and boxes, of a fine pur- 
ee colour, that does not ſuddenly diſcloſe itſelf thereon. There are, more- 
oer, book-binders, who throw it on leather, and thereby make fine marble 


etalline powders. Tis, farther, of great ſervice, it etching copper, or braſs- 
dates; and, laſtly, J have cauſed canes to be ſtain'd like tortoiſe-ſhell, by a 
mixture hereof, and oil of vitriol, laid on them at ſeveral times, over live 
Foals, to cauſe it to penetrate the deeper; and, afterward, giving them a 
oss with a little ſoft wax and a dry cloth. Nor are theſe all the uſes made 
f Agua fortis; which, tho? it be a liquor very commonly employ'd, and di- 
Milled not only by chymiſts, but refiners, gold- ſmiths, &c. yet great 
Pverſights are daily committed in its preparation. But an ingenious ac- 
vaintance of mine, by attempting to improve it, has ſucceeded ſo far as 
Wo make it vaſtly better than that the refiners uſually employ ; or than 
ny I have uſed; and, yet, he affords it for litttle more than half its com- 
non price. Nay, he has not only thus greatly promoted the refiner's trade, 
Hut found out a way to recover moſt of his Agua fortis, after it has been 
mploy'd in the ſeparation of metals, and that too with its virtue increaſed ; 
or, this fluid may be made, and received in other veſſels than are uſual. And 


xceeding ſtrong, after it had been employ'd upon certain minerals. Laſtly, 
Where are other bodies, beſides glaſs and earth, and leſs brittle than they, that 
Wcrve for the ſecond diſtillation of Aqua fortis, tho? made, originally, very 
Witrong. I might, alſo, intimate, that, by adding to falt-petre, inſtead of 
gthrice its weight of clay, or the like, about an eighth, or tenth of it's weight 
df another ſubſtance, I have, even in ordinary furnaces, lowly obtain'd ani- 
rous ſpirit, or Aqua fortis, at the firſt diſtillation, much ſtronger. than what 
pur refiners ſell for double Aqua fortis. Others have far greater opportunities 
o inquire into trades, than myſelf, yet I have, ſometimes, gain*d the thanks 
Wot eminent artificers for my directions in their reſpective trades and profeſſi- 
ns“, which has made me often wiſh, that a few ingenious men, = ye 
rien 


dme, alſo, turn it into Aqua regia, by diſſolving in it a fourth of it's weight 


overs for books; and diamond-cutters,. who, therewith, free diamonds from 


vithout dreaming of this chymiſt's method, I have re-obtain*d that menſtruum, 


3 | * Thus M. Herberg inſtructs us how to gain a 
ger quantity of the eſſential oil of vegetables, 


"an is uſual in diſtillation, by the previous addi- 
on of mineral acids, as the ſpirit of ſalt, &c. 
WE hereto ; which increaſe the fermentation, and 
joining with the oil, render it more liquid, andea- 
ly to be raiſed by heat. This expert chymilt ad- 
ied a perſumer, who before ſcarce obtain'd an 
ounce of oil from a hundred weight of roſes, to 

eep his flowers, for fiſteen days, in water made 


ſharp with ſpirit of vitriol, by which means the | 


perfumer, upon. diſtillation, found his quantity 


of oil increaſed almoſt a third. The pertumers 


keep the ſtructure of the veſſel: they employ in 
this diſtillation: as a grand ſecret. is a large 
convenient ſtill, that opens, in a tube, at the 
top, to receive the water which muſt oſten be 


pour'd upon the roſes, to bring over the ail 


with it; which it does but very ſlowIV, and. ſo 
requires that its quantity be large. This. (till, 
alſo, opens below, that the flowers, when they 
will yield no more oil, may be, eaſily, taken 

out 
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friends to experimental philoſophy, would on ac into the myſteries of trade, | 


and, afterwards, publiſh the ſum of their obſervations, tending to the meli. 
ration thereof. Some Tralian authors have wrote treatiſes of particular pro 


feſſions, as Antonio Neri of the art of glaſs-making, and Benvenuto Cellini c 


ſculpture, ſtatuary, and ſome other arts; which deſerve to be made Egli. 
And I invite the virtuoſi of all nations to contribute their obſervations to. 
wards forming the hiſtory of trades, for I eſteem that one of the beſt mean 
to improve experimental philoſophy *. Of this I was fo far perſuaded, that, 
had not our publick calamities prevented me, I ſhould have bound ſeveral in. 
genious youths to particular trades, with a view to receive, afterwards, ther 
reſpective obſervations, made by my own direction, and the hiſtorical ac. 
counts of their profeſſions, when they ſhould have become maſters thereof. 
There is, likewiſe, another means, whereby an experimental philoſopher may 
become advantagious to trades, I mean, by ſurveying the rules and obſervation Þ 
already received, and the preſent reigning practices therein; then remarking the 
deficiencies and inconveniencies under which they labour, and noting ther 
Defiderata; and, laſtly, by propoſing rational means to remedy the former, and, 
as far as he is able to ſupply the latter. By deficiencies and inconveniencies 
I don't here mean all that is wanting to ſuch an abſolute perfection, as a phi- 


loſopher might wiſh for; but what is complain'd of as feaſable to be reme. Þ* J 


died: as for inſtance, the artificer may be too much confin'd to parriculir Þ 
materials, ſome whereof being either ſcarce, dear, or ill- condition'd, the nr 
turaliſt might propoſe others. Thus, I remember, being once where no goo! 
vitriol could be procured, wherewith to make Aqua-fortis, like that of the Er: 
gliſb refiners ; by ſubſtituting a far leſs quantity of burnt alum, in its ſtead, we 
made excellent diſſolvents of filver, and, perhaps, much better than the, | 
And, in the like caſes, the naturaliſt may gently aſſiſt the tradeſmen, up- 
on account of his knowledge of a vaſt variety of bodies, and their ope- 
rations, at leaſt, by means of his experiments. An ingenious perſon, whom 
I knew, upon a general complaint as to the ſcarcity, and advanced price 0 
oak-bark, contrived a way to prepare leather without any bark at all; and that 
too, much better than uſual in the ordinary way. And, allowing the mate. 
rials, ſuggeſted by a naturaliſt, be dearer than thoſe in common ule, yet the | 


out. But the principal contrivance is the figure 


high as the aperture of the little pipe, whilſtthe 
of the veſſel which receives the oil. This 1s 


water runs from the bottom of the firſt receive! 


made like an ordinary matras, from the lower 
part of the belly whereof comes a tube, as from 
an old-faſhion'd crewet, and riſing to the bottom 
of the neck of the receiver, it bends outwards, 
ſo that, tho” the veſſel uſually contains but 2 or 
3 pints, it conveniently receives, and lets paſs, 


many hundred pints of the roſe-water, without 


any neceſſity of being changed; for a change 
would loſe the ſmall quantity of the oil obtain'd. 


The water diſtill'd, runs thro' the pipe into a 


ſecond receiver. Now the oil being lighter 
than the water, it floats upon the ſurface there- 
of, and adheres to the neck of the veſſel, as 


into the ſecond. Memoir. de Þ Acad. A. 1700. 
p. 266. | 

* The ſubject of trades, with the manner d 
preparing all forts of commodities, in ſever 


countries; the proper market for each, i! . 


freight they pay, the price they bear at ſever! | 
ports, and, numberleſs other particulars eh. 
ting to this head, are fully treated of by M. 
Sawery, in a late French Dictionary of Com. 
merce, wherein the particular accounts we" 
by command of the king of France, given n 
from all the publick offices, and places of eu 
ploy in that 2x0 ay | | 


ma}, 
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ay, in other reſpects, be far preferable thereto. Thus, tho? diamond pow- 
er be vaſtly dearer than emery, yet I, ſometimes, order work to be done 
Nieerewith upon load-ſtones, as well as gems ; for it makes ſo great diſpatch, 
nd the tools employ'd laſt ſo much the longer, as greatly to over- balance the 
Hheapneſs of emery. Common ſpelter-ſolder is much cheaper than that made 
With filver ; yet workmen, in many caſes, prefer the latter: and I have found 
Mis to run with ſo moderate a heat, as not much to endanger the melting of 
e delicate parts of work to be ſolder'd. Nay, if this filver-ſolder be well 
ade, as ſome I can ſhew, it will ſolder, even upon ordinary ſolder itſelf, 
With braſs and ſpelter; and fo fill up thoſe little cavities that may chance to 
Me left in the firſt operation; which is not ſafely performable without a ſol- 
er more eaſily fuſible than the firſt made uſe of. 5 
Tradeſmen may, alſo, be tied down to certain ways of working, when, 
Perhaps, the naturaliſt may diſcern, what they do mechanically, may be bet- 
er accompliſh'd philoſophically and on the contrary. Gold- ſmiths, perhaps by 
he direction of ſome chymiſt, boiling their curious ſilver-work, as ſpurs, 
Wrought hilts, &c. in ſalt, alum, and argol, give it ſuch a whiteneſs and clear- 
eſs, as it would hardly receive from the bruſh, pumice-ſtone, or putty. And 
We like cleanneſs, I have learnt from experience, may, immediately, be given 
Hold ſullied pieces of good gold, by means of warm Aqua fortis. There are 
Wome things which, tho? uſually done mechanically, may be better perform'd 
A a philoſophical manner; but, at preſent, we will obſerve, that much of what 
now wrought by manual labour, may, with much more eaſe and expedition, 
Wc committed to engines; which being skilfully contrived, ſuch things may, 
Wereby, be effected, as few would imagine. To pats over ſeveral inſtruments 
hereon I have, off-hand, play'd various tunes that I never learnt ; ſince we 
e timber ſaw'd by wind-mills, files cut by ſlizht inſtruments, ſilk- ſtockings 
ove by a machine, with abundance of the like artificial inventions, not eaſily 
Wxpreſs'd in few words, what handicraft.can there be, that is not performable 
Wy engines? | 
But there are deficiencies of another kind; for work may lye long in hand, 
Wequire too great pains, a large apparatus of inſtruments, or, ſome way or o- 
Her, be more chargeable, troubleſome, or laborious than is neceſſary; and theſe 
Wnconveniencies the experimental philoſopher may, in many caſes, remedy. I 
nov an inquiſitive perſon who has tann'd as well as the maſters of the buſineſs, 
Id in half the time that they employ'd. In ſome places they have an expe- 
itious way of ſeaſoning particular wood for ſea-ſervice, and other uſes, by 
Waking it in ovens. Our dioptrical glaſs-grinders ſuppoſed they muſt always uſe 
enice-glaſs for their purpoſe, *till ſome virtuoſi conſidering, that clearneſs 
Pan inconvenience in an object-glaſs, taught them to ſubſtitute the common 
een fort, made in England; which, in my opinion, and that of ſome others, 
bere ſuperior to the other. Several dyers employ our own woad, inſtead of 
e Eaſtern indigo, for dying ſome blues, and other colours, which that grand 
dure prepares the cloth to receive. Another ſort of deficiency, or inconve- 
© ence, may be the want of durableneſs, as to the being of the thing produced, 
che beauty and goodneſs thereof. Of the former kind is the decay of li- 
= b quors, 
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quors, the: ſpontaneous cracking of glaſs; particularly the fine Venice object. | 


_ chant of Amſterdam, who raiſed a great eſtate by dying, and was particular 
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glaſſes of teleſcopes, will thus flaw, and grow uſeleſs, but chiefly in winter; » | 
prevent which, ſome of the curious carry them in the ir pockets. Of the lattsþ * 
kind, is the fading of the bowdy, and water- colours in limning; the ruſtinga , 
ſhining arms, and poliſh'd ſteel. And here, alſo, the naturaliſt may be fe. 
viceable. Thus the above-mention'd method of making object- glaſſes for te. 
leſcopes, of green glaſs, renders them durable in ſpight of the weather. I hut 
had pieces of artificial cryſtal, ſome whereof ſoon crack'd, and chang'd ther ® 
tranſparency for whiteneſs; yet another, according to my conjecture, held foul} chat 
for ſeveral winters, and never broke, but by accident. The reaſon of this dif. | * 
rence, I ſuſpect to be, that the former had too great a proportion of fixt ſalt, ai 
the latter a due one, That the ſcarlet- dye may be greatly improved, in poin 
of fixtneſs and duration, beyond the common bowdy, I am convinced by a me. 


curious in ſcarlet. This gentleman ſhew'd me a piece of thick ſcarlet cla 
that would not ſtain with vinegar, lixivium, or other liquors that he name; 
nor when cut, appear pale, or white, in the middle; for the dye penetrate 
quite thorough: and this he could afford at a reaſonable price. And that tra 
may be, conſiderably, improv'd by thoſe who do not profeſs them, we he], H ſha 
a remarkable inſtance in the thing we are ſpeaking of Cornelius Drebell, th} Molaf 
inventor of the true ſcarlet-dye, was a mechanic, and a chymiſt, but fo frf WMeoun 
from a dyer, that he knew nothing of the ordinary reds, till, taught them)? 
ſome merchants; whence, by a ſagacious conjecture, he diſcover'd the ſcarlet 


And ſupply the I come now to the Deg/iderata, whereby, I mean, thoſe deſirable perte&ion} Wether. 

deſicerata that are difficult, indeed, but not impoſſible to be obtain'd; and of theſe ſever} fully 

__ may, ſometimes, belong to one profeſſion. Tis a de/ideratum with the black} mi 
ſmith to render iron fuſible, by a gentle heat, and yet preſerve it hard enouih Ittirr 
for ordinary uſes ; with the glaſs-man and looking-glaſs-maker, to rende go tc 
glaſs malleable * ; with the clock-maker, to bring the long pendulum to} ther 


uſeful where there are irregular motions; with the brazier and copper-ſmith,"u} Halm. 
make malleable ſolder; with the ſhip-wright, to build veſſels that will failwþ ? 
der water; with the diver, to procure manageable inſtruments for conveyin! 
freſh air to the bottom of the ſea, to ſuffice for reſpiration, and the burning? 
lights; with the ſay-maſter, to melt, or cupel ores, or metals, immediate ow 
without the uſe of bellows or furnace; and, laſtly, with the carver and joynehuf Niſce 
faſhion wood in moulds like plaiſter of Paris, or burnt alabaſter, The obu ent 
ing of theſe De/iderata, J am ſenſible, may be thought chymerical projects:“ aſth) 
is proper, however, to propoſe them, provided they be not, in themſelves, in, 


*The high value and ſcarcity of the ancient | two. This gentleman has a way of count} 
graved ſtones, which, in ſeveral reſpects, are | feiting them to ſo great a perfection, in glakih el 
preferable to medals, has occaſion'd many at- | different colours, Which he can ſuit to eren 1 
tempts to render them more univerſally known: | ſtones, that the copies have paſſed upon the 
To this end, their impreſſions have been taken | tuoſi for originals : ſo that if glaſs were attul'} 
upon ſealing- wax, common ſulphur, and co- | malleable, they could hardly be made moe e  * T 
toured glaſs, which, as improv'd-by M. Hom- | fet. For the method itielf, ſee Meni“ oliatin 
berg, has vaſtly the advantage over the other | P Academ, A. 1702. p. 250. 4 
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ble, contradictory to the nature of things, and the principles of reaſon 
and philoſophy; but proceeding, only, from our ant of proper inſtruments, 
and previous means, or elſe ſome difficulties and inconveniencies that lye in 
the way, or hinder the proſecution of our deſigns. This advantage, at leaſt, 
be hence derived, that, tho* ſagacious perſons ſhould defpair 
Hof attaining them to perfection, ſome approaches thereto may be made. Cre- 
idle witneſſes have inform'd us, that in ſome countries they ſhoe their horſes, 


Wro fit them to any horſe: and this being practiſed in hot climates, is the greater 
conveniency. And, doubtleſs, by various tempers, iron may be greatly ſof- 
ten'd, and, afterwards, harden'd; fince, without antimony, or ſulphur, 
have melted it in a crucible, and pour'd it out like lead; whereupon it has 
Worown harder than it was originally. oo 10 08 fe 
= Flixible looking-glaſſes are made with Selenites; and all kinds of hollow 
glaſſes may be eafily foliated, and turn'd into Specula. And, becauſe this ma 
well appear a difficult thing, eſpecially to be done without heat; and, ns 
the uſual ways, delivered about it, fall far ſhort of the character given them; 
WJ ſhall here communicate an excellent method oſ foliating all ſorts of figured 
laſſes; the hint whereof I had from an illiterate wandering fellow, in the 
Wcountry, who held his practice, which was confin'd to ſpherical glaſſes only, 
as a great ſecret. And truly it excelled any I have met with in print. But 
y mixture is this. Take tin and lead, of each one part; melt them toge- 
Wether, and immediately add, of good tin-glaſs, or biſmuth, two parts; care- 
fully ſkim off the droſs ; then take the crucible from the fire, and, before the 
mixture grows cold, add thereto ten parts of clean quick-ſilver; and having 
ſtirr'd them all well together, keep the fluid in a new clean glaſs. When you 


Fhereof, into the glaſs, to be foliated, thro? a narrow paper funnel, reaching 
Walmoſt to the bottom of the glaſs, to prevent the liquor from flying to the 
des. After this, by dextrouſly inclining the glaſs every way, endeavour to 
Waſten it to the internal ſurface 3 which done, let it reſt for ſome hours; then re- 
Peeat the fame operation, and ſo continue, at times, *till the liquor is, at length, 
owly paſs'd over, and equally fixt to the whole ſuperficies; which will be 
Wciſcerned by expoſing the glass to the eye, between that and the light. Next, 
Wee ntly pour out the ſuperfluous liquor, to be ſaved for the like purpoſe 3 and, 
ch, with a cloth, well-ſprinkled with putty, ſcrapedtripoli, or chalk, care- 
ly cleanſe the outſide of the glaſs. This preparation is, alſo, more calyand 
e, than the others I have met with, wherein either arſenic was an ingredient, 
r che mixture to be uſed hot. I might here, likewiſe, add, that by laying 
yellow varniſh. upon the external ſurfaces of the glaſſes thus managgd, they 

nave appear'd richly gilt, yet ſo bright, as to ſerve very well for mirrors“. 


tician C. Velde, in his Elass 
ſes, in optics, catoptrics, and dioptrics, are clear- ee — I — 2 RA 
Vol. I, T 
OG E 


uri 


me feveral ways of inding, hing, and 


zoflibl | 


go to uſe it, firſt purify it, by ſtraĩning it thro linen, and gently pour ſome ounces 


* 29 


without the aſſiſtance of a forge, by bringing their iron to ſuch a temper, 
chat they keep ſhoes ready made, which they can, eaſily, hammer cold, ſo as 


1 40 
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But to return; that malleable ſolder is obtainable, I make no great queſtiq. 
and ſilver ſolder is already made an approximation thereto. Submarix 
navigation has been ſucceſsfully attempted by Cornelius Drebell; and that 
concern'd in the experiment affirm*d, that, tho* many were in the boat, the 
breathed freely, and found ne inconvenience for want of freſh air; yet the i. 
ventor was neither ſhip-wright, nor ſailor. As for the deſideratum in diving, | 


have already ſaid, I knew a perſon, who, by means of a. ſlight inſtrument, (t | 


whole whereof remains under water, and has no communication with the zj 


above the ſurface,) has continued ſeveral hours at the bottom of the ſea, an! 


removed his engine with him. But Merſennus tells us of a much better method, 


if real, invented and practiſed by one Barieus, who was able to continue ſu 
hours under water, by help of an almoſt incredibly ſmall quantity of air, which, | 


at the ſame time, fed the flame of a lamp at the bottom of the ocean, in a veſſ 
not much bigger than an ordinary lanthorn. There is, alſo, a method of cupe|. 
ling, infmallquantities, without a furnace, coals, common cupels, or any other 
veſſels. And, by way of approximation, I made a powder, wherewith I har 
immediately, without a furnace, melted lead-ore, wherein ſilver is frequent. 
ly — into metal, and, perhaps, alſo conſumed ſome part thereof. And 
laſtly, I am credibly inform'd, that the way of making emboſſed works i 
wood, with moulds, was lately practis'd at the Hague, by the ſecretary of: 
foreign embaſſador; tho?, as to the manner wherein it was done, I could ng 
gain the leaſt hint: but if the thing be true, I ſuſpect it muſt have been per. 
form'd by ſome menſtruum, that greatly ſoſtened the wood, and afterwark 
allow'd it to harden again, as tortoiſeſhell is moulded; or elſe by reducing the 


wood into a powder, and then uniting it into a maſs, with a ſtrong, but thi | 


glue ; the ſuperfluous moiſture whereof being afterwards preſſed out. And! 
once began a trial of this kind, but was hinder'd from profecuting it, with: 
curious glue, whereof I, accidentally, gain'd the hint from an ingenious tradeſ 
man; which I now prepare, by 5" ng fine Ming-glaſs, for twenty four hour, 
in ſpirit of wine, or common brandy. When the menſtruum has open'd and 


till they appear welk mixed, and, till a drop thereof, ſuffer'd to cool, wil, 
preſently, turn ta a ſtrong, gelly. Then I ſtrain it, while hot, thro* a chen 
Iinen cloth, intoa veſſel that may be kept cloſe ſtopped. A gentle heat fil- 
fices to diſſolve this glue into a tranſparent, and, almoſt, colourleſs fluid; which, 
however, binds ſo. faſt, that having, ſometimes, by means thereof, join'd tog: 
ther two ordinary ſquare trenchers, and permitted it todry of itſelf, the trenchen 
that lay one far over another, broke, when a proper force was applied, na 
where they touched, but elſe- where; ſe that the force of this: glue was greate! 
than that Mhich held. t r the parts of the wood. Nor will this prepar 
tion, by reaſan of the ſpirit, corrupt, like other gellies; but the farther at 


vantages hereof E muſt not now mention: I ſhall here, only, add, that havimm | 
imbued, and mix d up. ſome common ſaw-duſt herewith, ſlightly ſtraining} 


out, thro? a piece of linen, what was needleſs, and forming the remainde;, 


with my hand, into a hall; upon drying it leiſurely, it became ſo hard as na 
ka- 


* 4 -. 
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mollified the iſing-glafs, they muſt be gently boil'd together, and kept ſtirring 
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From what we have now ſeen, it appears, that experimental philoſophy 
ay as well advance trades, as an inſpection into them promotes the intereſt 
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r chat: and the happy influence they may have on each other, is an excel. 
5 | Ment means to enlarge the empire of mankind. That the due management of 
n. Irade is of great concern to the public, appears from our numerous ſtatute- 
sss, at preſent in force, for it's regulation, wherein the legiſlature has thought 
he It to give very particular rules and inſtructions thereto relating. 
ar | I deſign'd to have added ſomething about varniſhes, but, at preſent, can on- 
ni} y fay, inthe general, that they are an uſeful and ornamental production, ca- 
od, able of great improvement. 
a 
n= © - 
| SECT. V. 
ET us now conſider how far the knowledge of particular qualities, or , , ,,. 

the phyſical uſes of things, will enable men to perform, philoſophical- — Frog Bad 
A! ly, what is commonly done by manual operation. And here, methinks, philo/ephicalh 
n is a notable proof of human induſtry, as well as a great incitement thereto, 2 ar uſual 
of; | Wat philoſophy can ſupply the want of ſtrength, or art, and the head prevent — by 
no e drudgery of the hand. The inſtances I ſhall give hereof, which are ſo wx. Ri 
pe. any trophies of human knowledge, need not to be reduced under particular 
ck 2ads ; being only produced as proofs, and having no dependance on each 
5 th her; I ſhall, therefore, barely ſet them down as they come to mind. 
thin The king of Spain makes ſuch an advantage of the knowledge we are con- gens in ſepa- 
indi} ering, as annually amounted, for ſome time, to many millions. For in his rating fiver 
ith} ver- mines at Potgf, in Peru, they, formerly had a very tedious, laborious, Jem its ore. 
def. | Wd expenſive method to ſeparate the ſilver from the ore, which is now great- 
our, improved and ſhortened by means of that property of quick-filver, to a- 
1 and} Walgamate with the nobler metals; firſt uſed, in that country, according to 
rug] e, by Fernandes de Valeſco. Their preſent method is, accurately, to 
wil, | ind the ore, firſt pulverized and ſifted, with ſtrain'd quick- ſilver and ſalt; 
clean | Wen to boil them, for five or ſix days, in pots and furnaces fitted for the pur- 
t fl. Ife; when the mercury imbibes the filver and gold, without touching the 
hich, | er parts of the ore. The mercury being thus fully ſaturated, is carefully 
tor ſhed from the adhering filth, and then, by a ſtrong fire, freed from the no- 
cher, | e metals; coming over revived into the receiver, and leaving them behind, 
„ % ys eaſily reducible into maſſes, and ſeparable the common way. By a proceſs 
rear | e hereto, ſome of our gold-ſmiths alſo, and refiners, regain, out of their 
mA t and ſweepings, the ſmall ſcatter'd particles of gold and ſilver, that fly 
LF" in their working of them. 8 
aving | It ſeems to require great {kill in ſtatuary, to make a figure that ſhall, truly, I caſiag the 
aining reſent the ſize, ſhape, and lineaments of a living human face; yet I lately 2 
ind this done by a tradeſman, in the following manner. The perſon, whoſe ***** 
as 0! | ere we deſign'd, was laid upon his back, with a convenient thing placed 
wal J | T 2 e round 

1 
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round the edges of his face to keep away the hair. Then into each noſtril w, | 
convey*d a conical piece of ſtiff paper, about three inches in length, open at bot 
ends, to allow of reſpiration. Theſe tubes, being anointed with oil, reſted wit 
their ſmaller ends within the noſe; while the others were ſupported by the hand 
of an aſſiſtant. Next, his face was lightly oil'd, and his eyes being kept ſhi, 
alabaſter freſh calcin'd, in a copper veſſel, to its native whiteneſs, and temper! | 
to a thinniſh conſiſtence with fair water, was by ſpoonfuls nimbly thrown al 
over his face, till the matter every where lay near the thickneſs of an inch. Thi; 
done, the ſaid 1 began to grow ſenſibly hot, and, in about ie 
quarter of an hour, harden'd into a kind of ſtony concretion; which being gent. | i 
ly taken off, and it came away with eaſe, repreſented on its concave ſurface the Þ ? 
minuteſt parts of the original face, even tothe ſingle hairs of the eye-brows. |, | 
this mould they caſt a head of good clay, and therein open the eyes, and 
if there be occaſion raiſe the fore- head, or make other neceſſary amendment; 
then anointing this new face with oil, they, as before, make a ſecond mouli hic 
of calcined alabaſter, conſiſting. of two parts, joined lengthwiſe along the rig me: 


r 


4 
= 


ol the noſe, and herein they caſt, with the ſame matter, the fore-part of a head, } rva 


Wart of etch- The art of etching, alſo, will furniſh us with an inſtance of the like kind. 
ing. 


Ir taking alti- 
tudes. 


more like the original than ever I ſaw made by the moſt expert ſtatuary; ai MWorti 
yet this is perform'd with ſo much. caſe, that I myſelf ſucceeded the firit tin 
in attempting it. 

Nor need a man be a painter to repreſent the figure of the leaves of plant; 
for this may be done by holding one in the ſmoke of roſin, gum-ſandaric, can. 
phire, or a common link; whereby the leaf will acquire a blackneſs comms 
nicable to white paper when preſſed thereon, which immediately gives th: | 
exact ſize, ſhape,. and particular ramifications of the fibres thereof. A candt 
or wax taper will alſo ſerve the turn. And this may be of good uſe to ab- 
taniſt, or a traveller, when they meet with plants whoſe figures are worth pr.“ 
ſerving, and they have no conveniency to draw them. 


Copper and ſilver —_ may be hereby. enriched with delicate figures, with. 
out having recourſe to the graver. This is perform'd by. drawing a peculir 
ſort of varniſh over the plates and then tracing the figures thereon ; for the 
lines thus made, freeing the plate from varniſh-in thoſe places, Agua fort, 
ſkilfully temper'd, will there corrode, and leave the remaining varniſh'd pan 
untouch'd ; and thus afford, under the management of a ſkilful artiſt, .as | 
rious cuts as the fineſt graving. 

But a knowledge of the phyſical properties of things, will, moreover, enabl 
us to perform that wherein mathematics, and the inſtruments it makes uſe of, ap 
pear to be neceſſary. Thus, ſuppoſe a candleſtic, that hangs from the top of i 
high church, be made to ſwing, a philoſopher, who has obſery'd, that the . 
brationsof a pendulum, tho? the arches thereby deſcribed be unequal, are, nevi 
theleſs, perform'd in equaltimes, as to ſenſe; and that, when the ſtrings where 
pendulums hang are of unequal lengths, thoſe lengths will be proportionable" 
the ſquares of the number of their ſingle vibrations made in the ſame time; an 
ſuppoſe, farther, ghis perſon, provided with a pendulum of any known engt : 
for: inſtance, that of a yard; then, I lay, he may eaſily, without any mates Þ 


erec 
iaten 
| ler 
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priori 
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q ical inſtrument, find the height of the church. For the candleſtic and ſhort 


¶endulum being both ſer to ſwing at the ſame point of time, if the candleſtic, 


WW: cxample, makes vibrations, while the other pendulum makes 54, the ſquares 


W *cheſe two numbers will be 81 and 2916, and, therefore, becauſe the lengths 


| fthe pendulum are proportionable to the ſquares of the number of their vibra- 


Pons, perform'd in the ſame time, divide 2916 by 81, and the 1 36, 
Fill ſnew the length of the cord, whereby the candleſtie is ſuſpended to be 
s times longer than the ſhort pendulum; which being equal to a yard, the 


yplied. This is alſo done by means of a pendulum, which muſt here be very 
Mort, and therefore requires an accurate obſerver; Now, *tis known, that eve- 
heavy body in falling, accelerates its deſcent, ſo that thedifferent ſpaces thro? 
Which it paſſes, at different times aſſign'd, are to each other as the ſquares of the 


Wortions will give us, from the time ſpent by a heavy body in falling, the 
Wcight from whence it fell. This method of menſuration, we, with care, 


und agreeable to other obſervations. And thus, the depth of any well 


e like inſtruments, cannot be uſed to diſcover it. For, if at the ſame point 


1 uſt have deſcended at the end of the ſixth ſecond, 36 times as far as at the end 


| fth, and 132 in the ſixth; all which numbers added together make 432. 
Ind by this means the height of precipices, and the depth of vulcanos, may 
We meaſured ; which were otherwiſe impoſlible. *Tis true, in ſtrictneſs, ſome 


at may be neglected without much inconvenience z ſince we know, from 
bſervation, that ſounds move in air about twelve or thirteen hundred 
et in a ſecondèꝰ. And an experiment made by a foreiga mathematician 


priori to be in the air about 1142 feet in a ſe-¶ matter. See Newton Princip. Fd. ad. p. 344. 
bnd ; and to this agree the experiments that have | Phileſ. Tranſ. No 247. p. 433, Oe. | 


ther muſt be 36 yards. From the knowledge of another phyſical property of 
A eavy. bodies,. I have found a way- to meaſure great heights and depths with- 


Kut the common mathematical inſtruments, and even where they cou'd not be 


mes wherein the reſpective ſpaces were deſcribed. If then it be learnt, by ob- 
Ervation, how far any heavy body- deſcends in a ſecond; the doctrine of pro- 


Whatever, to the ſurface of the water, may be known; when quadrants, or 


We time that a ſtone is let fall into a well, a pendulum that vibrates quar- 
Er ſeconds be let go, and the ſwings counted till the ſound of the ſtone daſh-- 

g againſt the water be heard, the thing is done. Suppoſe, for inſtance, that a 
eavy body deſcends 12 feet, in the firſt ſecond of time, from the beginning 
fits fall; and the pendulum to have compleated 6 ſingle vibrations before 
ie ſound of the ſtone be heard; our rule will tell us, that ſince the times, in 
is caſe, are 1 and 6, and the ſquares of theſe two numbers, 1 and 36, the ſtone 


W the firſt ; the product, therefore, of 36 by 12, being 432, is the perpendicu- 
r depth of the well; or thus, more eaſily, (ſince, as we formerly obſery*dg- 
Alling bodies accelerate their deſcent in a progreſſion of odd numbers from an 
Wnt, thus, 1, 3, 5, 7, 9, 11, Sc.) the ſtone deſcending 12 feet in the firſt ſe-- 
ond, will fall 36 in the ſecond, 60 in the third, 84 in the fourth, 108 in the 


all allowance ſhou'd here be made ſor the ſtone's ſtriking before the ſound 
creof is heard; but unleſs the ſpace to be meaſured is very conſiderable, 


* Sir Iaac Newton ſhews the velocity of ſounds | of late been purpoſely made to determine the 


'con-- 


133 


—44 De Uſefulneſs of Philoſophy: 


confirms the doctrine here deliver'd ; for he found an heavy body to defeey 


300 feet in about five ſeconds, that is 12 feet in the firſt ſecond®, 


Inſplittingthin To ſplit ſo thin a piece of metal as an old ſilver groat, ſeems to require ,| 
plates metal. fine inſtrument z but a trifling phyſical experiment has ſhewn us an eaſier way; 


for if the metal be placed upon the heads of three pins ſtuck in form of a ti. 


angle, and a heap of flower of brimſtone be ſuffer'd to burn out thereon, au 
you afterwards throw it hard againſt the floor, the upper part will ſepar 
from the lower; which, if the coin were not exceeding thin, till retains in 
priſtine ſhape, I have obſerved a pretty circumſtance or two in this exper. 
ment, the knowl whereof is apt to be miſemploy'd; and the exper, | 


ment itſelf, tho' ludicrous, may ſuggeſt uncommon ſpeculations to a conſider. 


ing naturaliſt, and intimate a particular method of preparing ſilver. 


Making mar- From conſidering the fine variety of colours in a ſheet of marble paper, on 


bled paper. wou'd ſuſpect them to be carefully laid on with a pencil, or that the whol: 
was printed off from an engrav'd plate; but *tis made with the utmoſt exp: 


dition, only by touching the ſurface of a veſſel full of water, whereon the © Þ 


lours lie to be conveniently blended, by a quick and gentle motion of the x: 
tificer's hand, without cauſing them to run too much together. Kircher, az] 
am inform'd, has deliver*d the proceſs hereof. 
Re#ifring bi- Moſt diſtillers wou'd think it impracticable to rectify ou of wine withou 
rilef wine. diſtillation ; yet I have done this by adding thereto wel 
whoſe property to imbibe the moiſture of the air might well give one the hint; 


eſpecially ſince oil of tartar per deliguium will not mix with dephlegmed fpiri,! 


And to haſten this operation, the ſalt may be ty*d up in a rag, and ſo plungei 
in the ſpirit, when by moving it up and down therein, or raiſing it above tht 
ſurface, the water imbibed by the ſalt will fall, in drops, to the bottom. 
The uſe of c- When bodies are ſo brittle, ſmall, ill ſhaped, Qc. as not to be convenient) 
ments. held ſteady by Inſtruments; artificial cements are excellent ſubſtitutes for tool 
Thus the glaſs-grinders incorporate pitch and aſhes into a ſtiff paſte ; wherein, 
when reduced by heat to a proper degree of ſoftneſs, the glaſſes to be groundo 
poliſh*d are bedded to what depth, and in what poſition, i; thought neceſſary: 
and being by means of the ſame mixture placed on a proper inſtrument, ther 
they remain, when the cement is cold, firmly fix d for operation; after which, 
the cement being again ſoften'd by heat, they are eaſily taken out. The dis 
mond-cutters, who uſea very vehement attrition, faſten their ſtones ina cement 
made of roſin and brick-duſt ; and one of the moſt ſkilful of them adds ſom: 
ſealing-wax; but plaiſter of Paris is here preferable to brick-duſt. And, indeed, 
ſo many experiments may be advantageouſly made by the aſſiſtance of cement, 


that I have been curious in preparing a number of them. Many artificers make | 


uſe of powder'd emery, in different degrees of fineneſs, ſome of which are ei 
tremely ſubtile ; but this hard ſubſtance is not prepared for their ſeveral pur 
poſes by different ſieves, but by pulverization, ablutions, and proper repeat 
decantations. And I knew a chymiſt who by this method prepared much bet 
ter Crocus Martis, which he ſold ata more advanced price, than others of his pro- 
1 


* All bodies near the ſurface of the earth fall 16 | Dr. Halley's propoſitions concerning the den 


dry'd ſalt of tarta, 


— 


— 


6188 


8 


feet, 1 inch, Exgliß, in che irt ſecond oftime. See | of heavy bodies, Phile/. Tranſ. N® 179. BY | 
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o hewalabaſter and marble out of the rock is very expenſive and laborious; 23, obraining 
* of gun powder large portions of both are eaſily obtainable. The 2 


her end thereof, the remaining cavity is filled up with rubbiſh and well ramm'd 


1 ; a little ſpace only being left for a train, whereby fire may be given to the 

Powder, which will thus break the upper part of the rock intoſeveral pieces of a 

anageable ſize. And by this means, a little varied and improved, ſome inge- 
Nous acquaintance of mine, who were imploy'd by the public to raiſe vaſt piles, 

vec lately blown up, witha few barrels of powder, many hundreds, or perhaps, 
Wouſands of tuns of common rock. 


WW .:10d is, to make a perforation, of the deſired length, into the body of the rock, % arg. 
Fitch a tendency upwards, and lodging a convenient quantity of powder in the 


To faſhion glaſſes for watches, or the like purpoſes, into a convex or concave Figuring of” 
re, they ſeemto require grinding, or ſome particular ſkill in the management; He, and re 
t Ehave found, from experience, that a ſmooth and flat piece of glaſs, of RY * 


ds of talc, or Lapis ſpecularis, and there are of them very cheap and plentiful, 


Veto reduce it to powder by the mortar and ſieve is exceeding tedious and la- 
Prious; but actual flame will ſpeedily reduce ſmall pieces thereof to a perfectiy 


ite calx. Anda ſagacious acquaintance of mine, thus, alſo, preſently reduced 
ge lumps, by caſting them red-hot into cold water; This operation has an 


: inity to that wherein fome chymiſts granulate maſſes of gold and filver, by 


uring them, ſtrongly melted, from a competent height into cold water, where- 


jon there happens a diſſilition of the parts of the metal; when many ſmall 
tions thereof fall to the bottom. But the ſofter metals, as tin, and lead, are 


ter and more expeditiouſly granulated by the proceſs juſt mention'd for take. 
dby twice or thrice repeating the ignition and extinction, I have immediately 
ought cryſtal flints to a fitneſs for making counterfeit gems, 


mpetent thickneſs, being carefully laid upon a ſhallow concave cylinder off © 
on, ſo, that the round edges of both mutually touched each other, the heat of a 
Fe, warily applied, will ſoften the glaſs, and ſuffer it to ſink into the form requir- 
W. Thisway, tis true, will not always exhibit the preciſe figure one wou'd with ; 
t when ſkilfully practiſed, it ſucceeds ſo often, that ſome ingenious artifi- 
rs have quitted their uſual method of making watch-glaſſes for this, which is 
uch more cheap and eaſy. In ſome parts of England may be found various 


Conſiderable art ſeems uſed to counterfeit fruit in wax, eſpecially when a par- Making images 
arlemmon, or orange, &c. is exactly repreſented: yetthisartmay be learnt i wax- 


an hour or two; for, having the fruit to be imitated, tis only burying it half 
yin a clay coffin, the edges whereof, as well as the extant part of the fruit, 


ing oil'd; and nimbly throwing on it temper'd alabaſter, or plaiſter of Paris, 


a conſiderable thickneſs; which, when concreted, and taken off, is a half- 


| duld:; wherein the fruit being now placed, with its other end upwards, a ſe- 


d half- mould may be obtain'd, as the former; and when the two are Join'd 


ther, a little colour'd wax, melted, and brought to a due heat, being poured 


0 a'hole,. made in any convenient part of the mould, and preſently ſhook: 


| Ty way therein, will, when cold, lively repreſent the original. And here it 


a cavity as there will 


qt appear an extraordinary piece of art to cauſe . 


n in the counterfeit fruit, and to render the repreſentation.ſo perfect with ſo. 
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.Graving of 


.band-writing. can jmitate the fineſt performances of the moſt celebrated writing-maſters, Tu 


has appear*d ſurprizing to virtuoſi themſelves, that a man, with a ſtiff iron i; 


Taking off 
evritten cha- 
racters, or 


printed cuts. 


dually and carefully ground with water, till it obtain'd the conſiſtence of con 
mon ink; but no gum is to be added, leſt that ſhou'd hinder its coming of. 


leaſt, the outlines, and principal ſtrokes, may 6 ans : 
If the print be not above a year or two old, the paper need only be . 


paper thus prepared, is to be laid with its printed fide next the plate, thi 


at once, a 
avhole page 
of writing. 


| ledge may be ſubſtituted for manual dexterity, mechanical tools, and mw} ratio 
matical inſtruments ; to theſe I ſhall ſubjoin one, to ſhew, that a mathemati%Y 


the ink adhering to the varniſh, leaves the letters very conſpicuous ; whence'i 
eaſy, with a fixed needle, to trace the ſtrokes, thro' the varniſh, upon the Pla 


* 


And copying, But 5 
quire immediate manual operation; I mean a method of tranſcribing, at on 
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ſmall a quantity of wax; whereas, the bare ſhaking of the mould, together yjizi io 
the expanſive force of the included air, applies the wax fo cloſe to the holen Wo 


ternal ſurface, that tis thereby form'd into one large film, and ſeems difficulty} 
be ſeparated without injury, which muſt enſue, did not nature here again af 


the artiſt, and cauſe the mixture, when it cools, to ſhrink from the mould, | 1 2 


I know a famous graver who writes but a bad hand, and yet with his tool 


ſtrument, ſhou'd write incomparably fairer upon a tough copper-plate, than vi 
a good pen upon paper. The method itſelf is kept as a great ſecret, and I cou du 
learn a curious particular or two; yet by putting queſtions, and by ſome trials; 
my own, I have obtain'd the ſubſtance thereof; which is this. The copy tb 
engraved is wrote by an excellent hand, with „ kind of ink, as black: 
the common; and the copper- plate, being moderately warm'd, is rubbed om 

with a certain white varniſnh, and ſuffer*d to cool; then the paper being genh 
moiſten'd, that it may readily communicate its ink, the writing is applied toth 
prepared ſurface of the plate, and ſo paſſed thro? a rolling- preſs; by which men 


which being afterwards cleanſed, the letters are finiſhed with the graver, u 
the work printed off in a rolling- preſs, as common cuts. 
I have alſo taken off written 7 without the help of a preſs, by layi 
the moiſten'd paper ſmooth upon the varniſhed copper, and rubbing it hu 
thereon with a convex piece of glaſs, or the like ; provided the ink be good, ui 
thick laid on. For varniſh, here, I have uſed the purer ſort of virgin vu 
and for my ink, the fine Frankford black, as the painters call it, which wasg: 


'B 


F taken off, that, I 48 


There is, likewiſe, a way whereby ron cuts are ſo 
g | pied for gravil: 


1 
moiſten'd with water, as for printing, with the uſual ink of cuts; but i] | 


be more ancient, it ſhou'd be laid to ſoak all night in water, and afterwi 
ſuffer'd to hang in the air *till it becomes dry enough for the preſs. Tz 


caſed over with white wax, which is thus to be committed to the rolling pit } 
whereby an impreſſion of the cut will be gain'd. * 4 
But there's one thing that ſeems more than any, hitherto mention'd, to! 


a whole page of writing. Whether this be performable with eaſe and che! 

neſs enough for common uſe, is another queſtion ; but, that the thing sb 

ble, by phyſical means, I am convinced from my own experience. Wing 
Hitherto ſuch inſtances have been produced wherein philoſophical kl «f - 


and a mechanic, by being acquainted with a ſlight phyſical property * 
| | yi 
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zus bodies, may perform what mathematical learning, and mechanical kill, 
ou'd not otherwiſe accompliſh. | 5 : ; 0 
That a maſſy body, ſome hundred thouſand pounds in weight, ſhou'd be — 
ſed by means of a little water, ſeems very ſurprizing ; yet this was done at ,, hs f 
onſtantinople, as we learn from Busbequius ; who tells us, that a monſtrous aue may 
obeliſk, thrown from its pedeſtal in the city, had remain'd at its length for improve ne. 
many ages, till in later times an architect appear'd, who, for a certain ſum, cl l. 
undertook to ſet it again upon its baſe; and having to this end prepared a- 
bundance of machines, he therewith raiſed it within an inch of its due height; 
when the ſpectators imagin'd it cou'd not be elevated higher; but he, rely- 
ing upon his knowledge, of nature, commanded water to be brought him, 
which being, for ſeveral hours, thrown upon the ropes that ſupported the 
pillar, they gradually contracted and ſo {et it upon its baſe, tothe great ſur- 
W prize of the vulgar.” And to render this the more credible, the like is men- 
Pod by many eminent authors, as having been elſewhere practiſed ; and the 
Wing is allowed of by that great maſter of mechanics, Galileo, 
The uſual methods of catching fiſh among us, require pains and ſkill ; but the 
Witcrate Americans have preferable ways, from the knowledge of a phyſical pro- 
Wrty of a certain wood, wherewith they impregnate the water, and ſtupify the 
IM lo, that they roll upon the ſurtace, and are eaſily taken with the hand. And 
Wis appears probable from the intoxicating preparations we are here poſſeſs'd 
WF, which tho' Night, fall not much ſhort in their effect; and having particu- 
iy enquired of a learned phyſician who came from that country, he aſſured 
> it was true, and that he ſaw the Eugliſo uſe the ſame method, by tying a 
> of this wood, which they call dog-wood, to the ftern of their boats, The 
Wir growing on any part of the body, may, without the uſe of any inſtru- 
nt for that purpoſe, be very expeditiouſly taken off, to appearance, by the 

dts; whence it is again of a much ſlower growth. This is effected by a 
pperty of the natural production call'd Ru/ma. Bellonius gives us the me- 
dd wherein they uſe this drug in the Eaſt; but I had made experiments with 
arcel of it, before I met with his obſervations. I mix'd it, in fine powder, 
With an equal weight of ſtrong pulveriz'd quick-lime, and permitting them to 
ak for a ſhort ſpace together in a little fair water, they become a ſoft paſte; 
ich I ſpread thin upon that part of the body I wou'd free from hair; and 
cring 1t to remain on about three minutes, I wipe it off with a linen cloth 
p'd in water, and find the hair taken away by the roots, without any diſ- 
nable inconvenience to the part. Thus I ſeveral times repeated the expe- 
nent, and more than once perform'd it upon my ſelf. 5 
To meaſure time exactly, may to ſome appear ſcarce practicable without 
ings, wheels, or the common contrivances; yet ſo ſimple a thing as a bul= 
fed to a ſtring will do it. For if that be made to meaſure a little leſs than 
inches, from the point of its ſuſpenſion, to the centre of the bullet, twill 
ing half ſeconds with leſs inequality than a good watch; and may, therefore, 
of great ſervice in making aſtronomical and other obſervations of a ſhort 
ration, wherein accuracy is required. And by means of a pendulum, a ſkil- 
muſician of my acquaintance teaches his ſcholars to keep time in ſinging, 
dhe beſt way, in obſervations, is to make the vibrations as long as poſſi- 
Vor. I. U "= _— 
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ble, and when they begin to decreaſe, to give a freſh * to the ſwingin 
- weight, leſt by growing ſhort, they ſhou'd not be ſo well counted. 

By knowing the velocity of ſounds in the air, *tis eaſy to meaſure diſtang | * 
without geometrical inſtruments, or where they wou'd be uſeleſs. The found 
tion hereof is already deliver'd ; for ſince all ſounds, whether great or ſnul 
move 1380 feet in a ſecond ; if a gun be fired on one fide of a river, how ing. 
ceſſible ſoever, *tis but letting fall a ſhort pendulum as ſoon as I ſee the flat 
and counting the vibrations till J hear the ſound, to gain the diſtance of thy 
gun from the place wherein I ſtand. Suppoſe, for inſtance, the report be pe. 

ceiv'd two ſeconds after the light, I conclude the river to be 2760 feet over, 
And by this means may be ſolved a problem that, nakedly propoſed, mig 
ſeem impoſſible; I mean, without geometrical inſtruments, to meaſure, in a dit 
night, the remote diſtance of one ſhip under ſail from another. For, ſuppoſing 
one of them to fire two or three of her guns, a pendulum may be ſet a going: 
the firſt, taken as a ſignal; and its vibrations counted that paſs between the fl 
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and report of the ſecond. And, by the way, I have thought, that if the velociy 
of echoes, which are only reflected ſounds, cou'd be well determin'd, fail 


might, ſometimes, in the dark make uſeful eſtimates by means thereof, a1 tn 


their diſtance from the coaſt, or conſiderable rocks. For tho? they cannot juſtſ di 
conclude upon diſcharging a gun, how near they are to the ſhore, becauſe ſon} Þ 
parts thereof may lie leſs remote than thoſe which reflect the echo; yet were th 
ſound to follow immediately after the original report, there's reaſon to ſuſpei] 
the land as near as the pendulum ſhews the echoing-place to be*. 


. 


* Sounds are now commonly uſed, as the 
moſt exa& means for determining the diſtance 
of one place from another ; and the moſt accu- 
rate {ſurveys are made by the help of them, 
ſince their velocity has been preciſely rained 
And upon this foot Mr. #hi/on, ſome time ſince, 
* a new ſurvey of England. Dis ſtill 

more remarkable, that he and Mr. Ditton, im- 
proving upon this hint, by adding light to ſound, 
and joining the aſſiſtance of the eye to that of 
the ear, advanced a method of diſcovering the 
longitude at ſea. Their deſign was, that from 
a certain number of ſtationary hulks, or ſhips 
riding at anchor in convenient parts of the ſea, 
at que diſtances from each other, large fire-ſhells 
-ſhou'd, at 12 a clock, every night, be thrown 
from mortars, to the perpendicular height of a 
mile, or more, and there afford a large blaze 
of white light. - For, if from a ſhip out at ſea 


UT we may venture to aſſert, there is ſcarce a production in nature, ts 
uſes whereof to human life are hitherto thoroughly underſtood. This pu 
poſition being very intelligible, needs no explanation; but as it is an ungrateli 


the ſea- chart, the longitude at ſea muſt ther 


- utmoſt height. But all of them, tho vet)” 


of t 


the aſcent of this ball of fire be obſerv'd, . 
ſailors will thence know the difference of tn 
between the meridian of their ſhip, and thatni 
ridian in the plain whereof the fire - ball ace 
ſo that the point of the compaſs from u | 
the light came being obſerved, and the pi} e wc 
where the exploſion was made found mark de 


be diſcovered. They alſo propoſed other 0 
thods for finding the ſame, as from obſer"! 
the time that paſſes between the firſt {eeing®) 
light, and hearing the ſound of the mortars"? 
from the angle wherein the ball appears 


genious and good in the theory, are deſi Y 
the practice; being exceeding troubleſome, *Y 
yet precarious. Theſe inconveniencis ” 
2 is now attempting to remedy by 4 

e dipping-needle. | 3 
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i . radox, it requires a full demonſtration; becauſe it cannot be admitted with- ; 
it fach a confeſſion of our ighorance as mult tacitly accuſe us of lazineſs. How- 
nc} Mer, we may ſay, with Seneca, a greater knowledge and command of nature 
ne | -ou'd have been gain'd, had it not been preſumed we were m_ arrived to 
ml, much more conſiderable degree than, indeed, we are, in compariſon, of what 
nc} mains behind obtainable. I ſhall, therefore, offer ſome conſiderations to rouze 
lah} ur curioſity, by ſhewing how defective it has been, and how much of nature 
hit Mntinues undiſcover'd to exerciſe and reward our induſtry, It muſt be remem- 
pe. er'd, that I here ſuppoſe the uſefulneſs of nature's works to mankind chief- 
er. | depends upon the — we have of their 2 ; and, conſequent- 
nig , that the more we learn of theſe, the more uſes we receive therefrom ; fo 
dat at whatever aſſiſts us to diſcover things which, probably, may prove uſeful, 
ol a phyſical uſe thereof, tho? in itſelf not immediately practical. 
ing: 8 I obſerve, in the firſt place, that very few of nature's works have been ſuffi- The works of 
e [ ently conſider'd, even as to thoſe qualities that properly belong to them. 2 : e lere 
loc here's a kind of terra incognita in every natural body, reſerv d for the diſcovery ver in their 
fail futurity. For there are various artificial means of finding out the properties peculiar quali. 


things, by chymiſtry, optics, ſtatics, Sc. which require ſuch ſkill, induſtry, “e. 


tjulth} dinſtruments in their application, that few have the curioſity and ability to 
e ſont} amine materials in all theſe ſeveral methods ; yet unleſs this be done, various 
re operties thereof, ſome of which are, probably, capable of uſeful applications, 
ſuſpiit e likely to remain. undiſcover'd, as might be eaſily ſhewn by an induction 
particulars. But many things, doubtleſs, muſt continue unknown in the 

| ſtruſer productions of nature, when even the moſt obvious and familiar ob- 

_ hide abundance from us. To inſtance in our own bodies, wherewith we 
> highly concern'd to be acquainted z how many diſcoveries have been made 

the preſent age that remain'd unthought of for above two thouſand years? 

e happy ſucceſs of Harvey, Aſellius, Pecquet, Bartholine, and Wirſungius, 


ockens, tho' Ariſtotle, many ages ſince, was ſolicitous about their hiſtory ; 
ſo little, till within theſe few years, was known concerning them, that 
erew a hot diſpute, whether the chick were formed of the white, or the 
k; when our excellent Harvey ſhew'd, as I have alſo obſerved, that it pro- 
ds from neither of them, nor even the treddle; but that ſpeck which a 


world ſo obvious a thing as, that the parts of ſnow are of an hexagonal 
re, in a diſcourſe wrote on that ſubject. However, I find, Oalus Magnus 
es mentipn of it; and I myſelf have -frequently obſerved the ſame 
g; eſpecially about the beginning of the ſealon z for that 1s not its con- 
t figure; but *tis ſurprizing, the diſcovery ſhou'd not be made before 
preſent age. As common a liquor as vinegar has been for many ages, 
that it often abounds with ſhoals of living creatures, which thro a mi- 
ſcope appear like eels, was a diſcovery which ſeem'd ſo new but a few years 
, that when I obſerved it, to ſome virtuoſi in England, as a phenomenon to 
ſeen with the naked eye, they thought me deceiv'd, till their own eyes fully 
red them of the contrary. - That the milky way ſhou'd for two thouſand 
s paſs for a meteor is not — conſidering the minuteneſs of the _ 
2 ; 
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> remarkable inſtances hereof, In bodies fo familiar as thoſe of and 


ars in the coat of the yolk. Kepler is ſaid to have been the firſt who told 


_ another in dif- 


| ſeaſons, &c. perties of bodies commonly referr*d to the fame ſpecies, whether of plants, . 
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that compoſe it; nor do I, for the ſame reaſon, wonder, that the predeceſſor, q 
Galilæo reckon*d only ſeven planets ; nor ſuſpected Venus to repreſent the ſy, 
phaſes with the moon: theſe inſtances however, ſerve to ſhew, that many att. 
butes of bodies are ſcarcely diſcoverable without artificial helps. But what my 
not mankind overlook, when the ſun itſelf, the moſt conſpituous body nh 
univerſe, has vaſt dark ſpaces, perhaps bigger than A/ia or Europe, frequent) 
generated and deftroy*d upon his furface ; whereof even the aſtronomers toi 
no notice till the excellent Gal:/zo, and the induſtrious Scheiner? In the ja! 
1660, April 27, about 8 a clock in the — I my ſelf obſerved a ſpat © 
the lower limb of the fun, a little towards the ſouth of its equator; whichwſ * 
enter'd about + of the diameter of the ſun itſelf, being about 75s, in its ſhor. 
eſt diameter, of that of the ſun, and its longeſt about ⁊ of the fame. It di 
appear*d upon May 9, in the morning, tho* we ſaw it the day before at abo 
the ſame diſtance from its weſtern limb, a little ſouth of its equator ; tho 
firſt appear*d from the eaſt limb, a little ſouth alſo of its equator. It ſeem 
to move faſter in the middle of the ſun, than towards the limb. It was amr 
dark ſpot, almoſt quadrangular, and enclofed round with a duſkiſh cloud. N. 
firſt obſerved this very ſame ſpot, for figure, colour, and ſize, to be re-enter! 
the ſun May 25, when it appear'd to be in a part of the fame line it had forma] 
ly traced, and was enter'd about 34 of its diameter at 7 a clock in the evenin 
At the ſame time there appear*d another lot, which was juſt enter'd not abo 
* part of the ſun's diameter. It appear'd longeſt towards the north and ſout; 
and ſeveral ſmall clouds ſeem'd to be diſperſed about it“. The diſcovery d 
theſe ſpots, indeed, was made by means of teleſcopes, inſtruments unknown 
the ancients; 'yet had mens curioſity been raiſed to that height the nobleneſ0 
the object deſerv'd, part thereof, at leaſt; might have been obſerved witho 
them; for I find by an Halian letter of Galileo, that ſome of his acquaintanc, 
after he had rouzed their curioſity, deſcry*d ſpots thefein with their naked es 
Things have It might here be remark'd, that one reaſon why men are ignorant in the uk 
different rela- of ſuch things wherewith they ſeem well acquairited, may bg, that the different 
none t of climates and places occaſion new relations between themFand thereby env 
ferent places, them with unſuſpected qualities. = | ſhall not here enumerate the diftcrent Pie. 


mals, Sc. in almoſt every country; as, that ſpiders are not venomous in Jrelc; 
and, that [ri wood, in general, if the tradition be true, is an enemy to poiſe 
ous creatures: I will only add two inſtances; the one to manifeſt what diſt 
rent climates may do; the other to ſhew the unexpected influence of differ 
places, perhaps, in the ſame climate. The iphabitants of hot regions, where! 
never freezes, who deride the relations of what happens in the colder, woll 


* Fromabundance of obſervations more lately | ly appear and diſappear, and fre, therefore, *Þ ecu! 
made of theſe ſpots, and publiſſi d in the Phil | bably forin'd df the ſun's exhalations, or ut er, t! 
fo; hical Tranſactions, the French Memoirs, the clouds. Hence it ſhou'd ſeem that the ſun haz 

7523 Eruditorum, &c. it appears that they are | atmoſphere, like that of the earth, wherein, ls 
nearer to the ſun than the planet, Mercury; that | theſe {pots or clouds fall back again to the or 
yet they are not actually on the ſun's ſurface, but | ſeveral changes muſt neceſſarily happen in d 
at ſome diſtance from it ; that new ones frequent- | luminary, as well as in its atmoſphere. | 
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ever imagine that water cou'd be broken in a mortar like a dry body, be 

ranſported in open carriages, kept all the year round in that form, and, laft- 

y, communicate an intenfe coldneſs to other water in the ſummer. And the 

Ness inquiſitive among ourſelves can ſcarce believe that water will ſerve for high- 

Ways, in travelling, the marching of armies, the training of artillery, and for 
eld of battle; yet in the more northern countries all this is practiſed upon 
Whe ice in the winter ſeaſon. ad 
W The ſecond inſtance, is the declination of the magnetic needle from the true 
Worth and ſouth points; with the variation of the fame. For, altho' the load- 
None has been long admired, and ſince its happy application to navigation, 
enerally known, and peculiarly ſtudied; yet that the needle does not in ſome 
places point directly, perhaps not by many degrees, to the pole, as it will in o- 
Whers, is no ancient obſervation, being aſcribed to Sebaſtian Cabot. And, ac- 
Wording to our famous Gilbert, he mult have lived ſince then who firſt remark'd 
What ſtrange and conſiderable alteration of the unexpected phenomenon, its de- 


ruth whereot I cou'd confirm by obſervations of my own, compared with thoſe 
df modern authors. And as the fame bodies may have different qualities and 
ſes in different places, ſo may they alſo, if examin'd, and employ'd at diffe- 
Went times, ſeaſons, or peculiar periods, wherein they undergo ſome ſignal 
WW banges. But theſe are not obvious to every eye, as when fruit grows ripe, or 
Nine turns to vinegar ; but ſuch as require ſkill and curioſity in the obſerver. 
bus, while common urine is freſh, the volatile and pungent ſalts are ſo clog- 
Wea with other particles therein, that near nine parts in ten muſt uſually be e- 
porated before they will riſe ; and afterwards a conſiderable heat given to 
brce up the laſt, Now, tho' the tradeſmen who deal in urine commonly o- 
erlook the difference; yet if the urine be barely kept for fix or ſeven weeks, 
he ſaline and noble parts will in that time have ſo extricated themſelves, that 
very gentle heat will raiſe them firſt, and leave that phlegm behind which in 
Mie former caſe preceded. | | | 
That the Taps water, when carried long voyages, and into hot climates, 
il have a very offenſive ſcent, the common putrefaction of ſtagnant 
vater may perſuade us; yet *tis found, if that be kept long enough, tho? in 
he ſame veſſel, and a hotter climate, it will at length grow ſweet and potable 
gain. And this J have not from vulgar tradition, but receiv'd, by enquiry, 
rom two very inquiſitive perſons, upon their own knowledge ; one whereof 
ad particularly obſerv'd it in ſailing between Europe and Africa; and the o- 
er in going and returning from America. And I the rather mention this, be- 
Huſe ſeveral other waters have, as I am inform'd, the faculty of recovering 
ter putrefaction, as well as that of the Thames ; whereto *tis uſually ſuppoſed 
cculiar. And having had the curioſity to try how the rougher kind of wa- 
, that will not bear ſoap, might be remedied ; an induſtrious perſon, whom 
in. employ'd, aſſured me he had met with pump- waters, that, barely by ſtand- 
nee Ing a few days, wou'd gain this property. 


anf Coriander-ſeeds, when freſh gather'd, are obſerved to have ſuch an acrimony, 
= hat ſome ancient phyſicians account them venomous; and diſpenſatories uſual- 
ner order them to be corrected with vinegar, or the like; but the more ac- 


curate 


lination in the fame place, towards the eaft or weſt, in proceſs of time; the 
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accurate obſervers tell us, that this ſeed, in a competent time, loſes, of Itſelf 
this offenſive quality. And the like in both reſpects is obſerved by ſome em. 
nent apothecaries as to the roots of aron. | | 

Tis allow'd, that vegetables, however managed, unleſs firſt reduced to ſo, Þ 
will afford no dry volatile falt, like that of animal ſubſtances ; yet, by gir. 
courſing lately with a very ingenious perſon, as alſo by ſome experiment 
made to examine diſtill'd liquors, I was ſatisfied there are various vegetables 
growing common in England, which, gather'd, and laid together, at a Certain Þ 
ſeaſon, and diſtill'd at a particular juncture, will yield a volatile ſpirit that in 
its ſcent, taſte, and various effects, as turning ſyrup or violets green, hifling Þ 
with acid ſpirits, &c. reſembles the volatile ſpirits and ſalts of animal ſul. Þ 
ſtances: and, what appears ſurprizing in this great change, the ſecret where 
I wiſh I durſt communicate, it is effected without any addition, | 

Nor are vegetable and animal ſubſtances only thus alterable in their texture; 
but even mineral bodies themſelves. *Tis a complaint in chymiſtry, that tho 
we are taught to make the ſalt of diſti]Pd vitriol by immediately taking the C4. 
put mortuum thereof, freed from the oil by a violent fire, and extracting all in 
ſaline parts by repeated affuſions of water; yet this means will not obtain the ſal, 
But I found, by enquiring of thoſe who diſtil large quantities of oil of vitrio], 
that if the Caput mortuum be ſuffer'd to lie a conſiderable time in the air, *ryil 
be ſo impregnated with new ſaline particles, as to be worth a ſecond diſtill. 
tion. And, as we formerly mention'd, there are quarries of ſolid and uſefi 
ſtone, ſome whereof has been employ'd about ſtately buildings, that I have ſeen, 


Whoſe property, as we have alſo heard of other kinds, is, that being dug at a par 


ticular ſeaſon of the year, it proves thus good and durable; but if employ'dati } 
wrong time, makes but wretched ſtructures; as has been found by ſad experience, | 

Time and place are, indeed, two of the principal, but not the only thing 
whoſe variations may diſcover unheeded V in natural bodies; even 
the ſlighteſt circumſtances may afford new uſes in ſolid and laſting materials 
Optical glaſs-grinders have complain'd to me that their convex glaſſes will fre. 
quently prove veiny ; and thereby render the labour beſtow*d upon them almoſ 
uſeleſs ; becauſe they are unable to diſcover theſe blemiſhes by the moſt care 
ful examination, till a conſiderable time be ſpent in the work; and even then 
they continue inviſible while the glaſs is held at an ordinary diſtance from the 
eye; but upon removing it ſome feet therefrom, thoſe defects become apparent: 
ſo ſerviceable may an encreaſe of diſtance be where one wou'd leaſt expect it 


Bodies muft be The change of poſture may ſeem a ſmaller circumſtance than the change of 


conſider d ma- 
thematically 
before their 
properties can 
be known. 


diſtance; yet Dr. Gilbert has obſerved, and Ihave found it true, that perpendic: 
lar ironrods, as the bars of a window, by long ſtanding in that poſition, acquire 
magnetic poles ; ſo that the needle of a dial, for inſtance, applied to the lowe | 


part of ſuch a bar, will have its ſouthern end attracted; whereas, the upper e. j I 


tremity of the ſaid bar will ſeem to repel that, and attract the northern. And her | 
I cannot but obſerve, that men will ſcarce ever be able to know all the pro | 


perties and uſes even of familiar bodies, till they ſhall have been mathematical Þ 


ly confider*d; for there are many things thereto belonging, which, probably, 
a naturaliſt, how curious ſoever he may be, will never otherwiſediſcover. Varios | 


inſtances al 
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the thing is of ſo great importance for naturaliſts to be convinced of, that I ſhall 
gain inculcate it upon them with a few more examples. Since the firſt ages 
of the world men muſt, ſometimes, have beheld ſwinging bodies; yet till Ga- 
Jilco no one took notice that their vibrations, whether great or ſmall, were per- 
Wform'd in equal times. This diſcovery required a mathematical eye; and ſome 
of the uſes of it we have ſeen already. | 
That, water running out at a hole near the bottom of a veſſel deſcribes a 
Wparabolic line, or one that nearly reſembles it; and, that, in the like experi- 
ments there's a determinate proportion aſſignable between the perpendicular 
Wheight of the water, and the diameter of the hole; whence the quantity that will 
ůiſſue out thereat ina giventime, with its velocity, may becomputed ; was not, that 
Jl know of, obſerv'd beforeGalilzo and Mer ſennus attempted toadjuſt this matter. 
As frequent as are the occaſions we have to take notice of air, water, and 
Fas ; our modern maſters in optics have made great diſcoveries as to the diffe- 
Fent refractions of the rays of light in thoſe ſeveral mediums, with other parti- 
Wculars, unregarded by ſuch as are not ſkill'd in that ſcience. *T'was from a geo- 
Wnetrical contemplation of the drops of dew upon the graſs and leaves, with the 
olours the riſing ſun uſually paints therein, that the great Des Cartes raiſed a 
Neat hypotheſis to account for the phenomena of the rain-bow. For he found, 
hat in one particular angle made at the ſpectator's eye, by a ray of light proceeding 
From a certain part of the drop, and the imaginary ſtrait line reaching from the 
ye to the ſun's centre, the appearance of red was exhibited; in another, that 
f yellow ; in a third, that of blue, Fc. and in ſome, no colour at all. Till 
his time the world was ignorant of ſuch conſiderable properties of ſpherical 
iaphanous bodies illumin'd by the ſun. Thus alſo, tho* wood and timber 
Wn uſt have been daily broke, by weights; yet till Galileo applied geometry to this 
Subject, the reſiſtance of ſolid bodies in breaking, by means of their own 


Hulation. And a virtuoſo of my acquaintance, can, from a muſical inſtru- 
Naent, whereof he is maſter, obſerve a property of metals not dreamt of by 
Fhymiſts. He hereby finds, that equal wires of different metals, will, up- 
n due tenſion, yield ſounds different in ſharpneſs by determinate muſical 
Potes, or the diviſions thereof. It were eaſy to add various other remarks, 
ade by Merſennus and Galilæo, as to the force of guns encreaſing proportiona- 
ly to their length, but decreaſing when they come beyond a particular ſtandard; 
ie parabolic line wherein bullets ſhot out of a gun are ſaid to move; and the like 
Pathematical properties of things, which geometricians, aſtronomers, engineers, 
. have already obſerved. But I ſhall only ſubjoin one inſtance more to prevent 
Hur imagining that the moſt familiar objects wherein the feweſt properties ſeem 
icoverable, have been ſufficiently conſider'd. What phenomenon in nature oc- 
rs more frequently than the falling of heavy bodies yet not a ſoul, that we 
oo of, once made a fair attempt to determine their acquired velocity till Ga- 
o reduced it to the proportion formerly mention'd ; wherein moſt of the ſuc- 
eding mathematicians have acquieſced. In a word, till geometry, mecha- 
oc, optics, and the like ſciences, be more generally and ſkilfully applied to 
FF oſophy, many properties and uſes of natural things, muſt, doubtleſs, re- 
| am unknown, | And 


1 inſtances, which prove this aſſertion, have been already produced; however, 


> eight, or that of others, ſeems not to have been ſuſpected reducible to cal- 
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Even the mf And as we have hitherto obſerved of bodies, ſo will I venture to add of qu. 
obvious quali- Iities, and various other things in nature, that even the moſt obvious may hay: 


uſes, may be „ attributes and uſes which learned men overlook. That black bodies, for jr. 
verlbob d. ſtance, are ſooner heated by the ſun than white ones, or thoſe of any light c. 
lour, is, perhaps, but very little taken notice of; yet this is demonſtrable h] 
many particulars, as may eaſily be try'd in a black glove, and a white one;  Þ 
in two eggs, one whereof is black*d. Cold is one of the moſt familiar quali: 
ties we deal with; and tho? little is apt to be expected therefrom, it will pe. Þ 

form the office of heat in ſpirit of wine, and preſent us with inflammable ſp. 
rit from beer, and other liquors ſmaller than wine“. And, to paſs by Paracelſi 
proceſs of making the eſſence of wine by freezing all the phlegm; thoſe why Þ 
ve failed into the frigid zone affure us, from repeated experiments, that ny 
only wine, but beer, by a congelation of their more aqueous parts, will ſp; 
rate therefrom a ſtrong, hot, ſpirituous liquor. Even in our own temperate 
climate ſome odd ſeparations may be made by cold; as, particularly, of al. 
quor from oil, much finer, and more ſpirituous than the reſt. I know an ej. 
nent artificer who held it as a great ſecret, to reſort, in hard froſts, to lrg 

jars of oil, and there take out the fine thin fluid from the cracks in the cou 
geal*d part; this being much better than the other to preſerve things from ruſt; Þ 
and for this purpoſe, alſo, ſome watch-makers, who were made acquainted with 
its virtue, highly eſteem'd it. But it were tedious to inſiſt on all the inſtancy 
produceable of applications that may be made of colours, ſound, levity, elaſti 
city, fermentation, and putrefaction; and endleſs to proſecute what might b 
afforded by mote general and active ſtates and faculties of bodies. For, not on | 
ly motion, and reſt, fluidity, and firmneſs, gravity, and the like, have a mor: 
' univerſal influence on things than even philoſophers obſerve ; but the leſsg: 
neral properties of matter, reckon'd among particular qualities, as reſpeQire 
gravity and heat, may be ſo diffuſive and applicable to fo many different pur 
poſes, that tis a queſtion whether all the uſes of that particular degree of heat i 
fire will be diſcover'd while the world endures. I muſt not here omit, that 
many more qualities in the moſt known bodies wou'd, probably be remark'l, 
did we not want ſuch a meaſure of particular curioſity, for of the general] 
don't here ſpeak, as might be juſtly expected; ſuch a curioſity, I mean, ast 
the things wherewith we familiarly converſe as we could ſcarce want but thro 
lazineſs or prejudice ; whence we preſume to take for granted what we oughtt! 
try and examine. Thus, that falling bodies deſcend the quicker in propor 
tion to their weight, has been believ'd in the ſchools ſince the days of Arif 
tle, and prevented the truth from being taken notice of; namely, that all bv 
dies, how different ſoever in bulk and weight, deſcend with equal velocity; 

till inquiſitive men lately found it by experiments. 

That water by being froze contracts into a leſs compaſs, is ſtill the opinion 
both of the vulgar and generality of learned men; yet the quite contrary is | 

dent from experience: and the bubbles that are uſually found in ice, With i 


— 


2 


floating upon water, might make a conſider ing man ſuſpect it. The air we Hreathe, 4 


has, for many ages, been ſuppoſed a body endow'd with poſitive levity\y but! 


Pr. Beal has obſerv'd, that a vehement de- | he ſeems tothink it might be applied to other pu 
gree of cod will ſerve to diſtilſpirit of wine; and | poſes. See PI,. Tran. Ne 56. P. 10. 
men 
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en had the curioſity to examine, they wou'd find it heavy: even that 
ommon way of condenſing it in a brown bladder confirms this afferti- 
n for, allowing the included air not to be in its natural ſtate, but 
Frowded together; yet if the particles whereof it conſiſts be actually 
ant, they ought to weigh lighter when the bladder is filled with them. 
However, there are other methods of making the experiment clear of 
Whis objection. 
Large ſounds are commonly thought to move ſwifter than ſmall ones: 
W:is true, indeed, they don't both reach to the fame diſtance ; but, *cis 
nown from late obſervations, that they go with equal- velocity. That 
load-frone, which by immediate contact takes up iron, ſhou'd have 
Wis power greatly encreaſed, when capped, or by a piece of a. ſteel, of 
proper thape, interpoſing between the body and it, ſeems ſtrange z and 
hat the ancients, who admired its attractive virtue, never vouchſafed 
o try : but he muſt be a novice in magnetics who can doubt hereof; 
W nce Gilbert wrote. Magnetics is ſo large a field, that it wou'd be te- 
Wious to enumerate all the truths I cou'd therein deliver; and theſe, too, 
Fre ſuch as few wou'd think probable enough to deſerve a trial. Un- 
Waked lime is generally believ'd, both by the vulgar and the learned, 
Wo grow hot by Antiperiſta/is, if cold water be poured thereon ; and, 
Wontrariwiſe, when the water is heated; and ſome have even uſed it as 
Wn argument in the proof of other things: but a few experiments might 
Waſily diſabuſe them; for by the affuſion of various liquors, actuall 
arm, I have made lime flake, at leaſt with its uſual violence; an 
In the contrary, I have preſerved other parcels of it, for a long time, 
Iſlaked in liquors actually cold, whereto it has imparted no ſenſible 
eat. 
W The quality of the inſtances here alledged renders it needleſs to en- 
Wreaſe their number, ſince a greater inducement can hardly be deſired 
r eus to expect the diſcovery of new properties in the works of nature, 
Pere our curioſity but duly employ'd in making experiments, than, 
at many have been found which ſeem'd ſo unlikely, that *twas thought 
W vain to ſearch for them. It might here be added, that bodies of the 
me denomination, whence men uſually expect only the fame operations 
Ind uſes, may yet have peculiar ones, and ſometimes different from 
ach other. We may farther conſider, that the faculties and qualities 


Wave uſeful 4 — hitherto unobſerved. By the qualities of things 
eng relative, I mean, they have ſo great a dependance on the ſtructure 
WW” conſtitutions of other bodies diſpoſed or indiſpoſed to be acted upon 
ereby, that, did no ſuch objects exiſt, thoſe qualities in the bodies 
Wd to be endow'd therewith, cou'd be only diſpoſitions to pruduce 
ch effects, if convenient objects were not wanting. Thus, for example, 


e faculty of a ke to its opening or ſhutting, the 
N! A a 
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i n , N ö 
f things being, generally, only certain relations either to each other, or "as of bodies 


1 d men; when that whereto they relate is better underſtood, many of «ri/e from di/- 


] nem, wherewith-we are already tolerably acquainted, may be found to 22 Aa + 24 


their 
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correſpondent lock; but if no ſuch thing as that exiſted, the key vo 
be a bare piece of iron, of a determinate ſize and ſhape. So, many: 
thing that ſeems uſeleſs to us, whilſt conſider'd only with regard to h 
ſelf, may hereafter prove highly ſerviceable, when other bodies, where 
tis peculiarly fitted to act, ſhall come to be diſcover'd. Tho? iron vu 
known and employ'd from the earlieſt ages; tho? its uſes are numerous; 
and tho' it had paſſed thro* the hands of chymiſts, phyſicians, miner. 
liſts, Sc. and been employ'd to numberleſs different purpoſes, for ſon: 
thouſands of years; yet it conceal'd its nobleſt and moſt uſeful propery, 
that of pointing north and ſouth, when touched with a load-ftone, til 
within theſe three or four ages. x 
After all the vain attempts of chymiſts to fix the fluid body of quick. 
filver, which, tho? the ſharpeſt froſt fails to congeal it, the vapor d 
melted lead will ſometimes render conſiſtent, tough, and hard. Upn 
what variety of bodies has vinegar been employ'd; and how many pu. 
poſes had it ſerved, eſpecially by means of its accidity, before it was pu 
to the diſſolving of crude or calined lead; when it exhibited a ſweet. 
neſs beyond that of ſugar ? 
Spirit of urine has long been known to chymiſts, and ſeems likely ty 
prove an excellent menſtruum for ſeveral bodies; but after having be 
employ'd to diſſolve various ſolids, *twas improbable it ſnhou'd coagylat 
with ſo thin, light, and volatile a fluid as ſpirit of wine; yet if the] 
two liquors be ſufficiently pure, they afford, when mix'd, a ſtrange and 
perfectly white concretion. The ſpirituous parts of urine, hkewiſe, | 
without being ſeparated from the others, have a ſtill more extraordinary 
faculty when duly applied to muſk. Of this I was informed by a ſcholxr, 
who, living in China, had often ſeen muſk made. Tis there the prac- 
tice, he told me, that either before or after this drug is put into the cod, | i 
or bags, prepared of the animal's ſkin, to hang it in a neceſſary-houk, þ 
but not low enough to touch the filth ; that ſo it may receive the fetid 
exhalations of the place, for ſome days, whereby its leſs active ſcent is 
fetched out and hèighten'd. The ſame perſon, having carried a parc 
hereof from that country to ſome remoter parts of the Indies, found the 
voyage had greatly decay'd its ſtrength, which he reſtored by tying it 
up in a bladder wherein many ſmall holes were made with a need, 
and laying it in ſuch a place as was juſt mention'd. An eminent phj 
fician of Rome, allo, tels it as a ſecret, practiſed among the perfumer 
of that city, to recover the ſcent of decay'd muſk, by keeping it wrappd 
up in linnen well moiſten'd with rank urine. Gypſum is put to ſeveri 
uſes by the ſtone-cutters, thoſe who mould plaiſter or wax, and other at- | 
tificersz but one wou'd not ſuſpect it ſhou'd alſo be applied as a fe-. 
medy to canary ; yet, that large quantities of it are mixed therewitl, 
is not only a tradition among the dealers in that wine, but comes to me 
confirm'd by an eminent wine-merchant who lived many years in tit 
Canaries : and a curious eye-witneſs aſſur'd me, that about Malaga, 1 
large quantity of it is tunn'd up with the juice of the grapes. Silver 
| ; | | is 


- 
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= . :oble metal, and has been very long known and employ'd ; yet one 
ry fine uſe thereof was diſcover'd only ſince the art of annealing up- 
laſs came to be practiſed. For, prepared ſilver, or even the crude 
tal, being here burnt on a glaſs plate, will tinge it of a fine yellow 
J golden colour. There are alſo ſeveral mineral earths, and other 
W...:{c foſſils, of uſe in this art; which, by means of fire, impart tranſ- 
Wrent colours to glaſs, and ſometimes very different from thoſe of the 
Wodics themſelves. Hence it appears, that we can ſcarce ever be ſure we 
Snow the ſeveral uſes obtainable from the bodies we converſe with; 
Ince upon the invention of a new art or trade, whereof a vaſt variety 
ill, perhaps, hereafter be diſcover'd, many unſuſpected applications of 
Wings may chance to be made. Lixivia, prepared of common aſhes, have 
Pag been very familiarly uſed to waſh linen; but this ſeems very re- 
Hote from the property they have, when ſtrong, to turn ſyrup of vio- 
Ss, or the bruiſed flowers of that plant, to a perfect green, in an in- 
ant. Red is an obvious, and, generally, a pleaſing colour; but ſo 
enſive to the eyes of a turkey-cock, that it cauſes great ſigns of 
ence in that fowl. Oak-leaves, whereof no extraordinary property 
$ uſuilly obſerved, being, when freſh gather'd, immerſed in mineral 
alybeate waters, will turn them blue, or black, according to the pro- 
prtion and ſtrength of the two ingredients. It does not ſeem probable- 
at charcoal ſhou'd be a proper thing wherewith to cleanſe and brighten 
Wrticular metals, or to promote a clearneſs, and give a gloſs to fome 
anſparent bodies; but mathematical-inſtrument-makers, gravers, c. 
d it excellent to poliſh their braſs and copper plates, after they have 
en rubbed clean with powder*d pumice-ſtone. The more curious, will, 
this purpoſe, burn it a ſecond time, and quench it in a convenient 


n 
c 


rac- Þ 

yur id. Plates of horn are alſo poliſhable the ſame way; and to thoſe of 
ouſe, tal, a gloſs may be afterwards given with tripoly. We may here ob- 
fetid | e, that not only the nature of the body to be work'd on, but ſome 


gr ticular circumſtances relating to it, may alſo contribute to the effects 
ſuch experiments as we have mention'd. Thus it ſeems improbable, 
at water, being apt to run out wherever it finds a vent, ſhou'd of it- 
no it þ f become the fitteſt inſtrument for cloſing leaky wooden veſſels ; which 

does by plumping up and ſwelling the adjacent parts. And upon the 
effect depends that odd experiment, ſo much talk'd of by eminent 
mes % failors, of immediately ſtopping a ſmall leak in a ſhip by thruſt- 
WL thereinto a piece of ſalt beef; for the ſea water, being freſher than 
veril PRE brine that is imbibed, penetrates into the compact body of the beef, 
os the ſalts, and cauſes it to ſwell ſo as to bear ſtrongly againſt the 


a -es of the broken planks, and thereby hinder the water from flowing in. 

with, | Let us next conſider, that a body in aſſociation may have new uſes, gde in ns 
to ne ſome of them quite different A. what it had alone; I mean, junction may 
in the or more materials, being conjoin'd, may be qualified to act on 2v* new 


24, 1Þ third, upon account of . freſh properties thence accruing to the“ 
Silver PE Polition, As tin is W and yields but a dead ſound, who 
© Y | | wou'd 
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netrating menſtrua ? yet ſuch a ſubſtance is glaſs. I confeſs, I doubt 


The Uſefulneſs of Philoſophy. 


wou'd dream, that a conſiderable uſe of it ſhou'd be to make a |; 
yielding and better ſounding metal more ſtrong and ſonorous ? yet bel. 
metal is principally compoſed of tin and copper. In the preparation ( 
common ink, the infuſion or decoction of galls is either yellowiſh g 
reddiſh; and the ſolution of vitriol, as that concrete partakes more 9 
iron or copper, will be green or blue; yet *tis the mixture of theſe ty} IM... 
that gives the blackneſs. That oil ſhou'd be a principal ingredient jÞ * S 
a tenacious cement, and the only liquid one employ'd, cou'd not well kf 
ſuſpected; yet, not to mention my own trials as to this particular, , 
ingenious man, well verſed in water-works, aſſures me, the beſt meth 
he knows to cloſe and mend the pipes of ſubterraneous aquedudt,, , 
with dry tobacco-pipe clay, pulverized, and mix'd with a large quantity 
ſhort flocks, and carefully beat up, with linſeed oil, into a ſtiff pak 
And before I learnt this, having occaſion to try ſome experiments u 
lating to cements, an ancient artificer, employ'd to keep in order th 
conduits that brought water to London, alſo told me, in exchange for; 
Jute I taught him, that oil was a chief, and the only liquid thing in th 
cement he uſed about that important work. Lead is one of the md 
opake and flexible bodies in nature; one wou'd not therefore, expect 
ſhou'd make three parts in four of a tranſparent and exceeding brit 
mixture; yet this is eaſily obtain'd by chymiſtry in the Vitrum Saturi, 
which I myſelf have often made of calcined lead, and powder'd flint, u 
ſand. Who wou'd expect, that the fixed ſalt of kali, which is of: 
ſtrong and fiery taſte, eaſily ſoluble in water, or even the moiſture i 
the air, ſhou'd be one of the two principal ingredients of a ſubſtan: 
perfectly inſipid, and undiſſolvable even in the moſt corroſive and p- 


whether there was any large quantity of alkalizate falt in glaſs, till e 
quiring of an ingenious maſter of a glaſs-houſe, he told me, they . 
tain'd many pounds in an hundred above the weight of the ſand en} d 

loy'd to make it; and that the alkali did not only ſeem to promote ti | 

ſion of the ſand, but largely contribute to compoſe the glaſs. A 
that bodies in conjunction are applicable to new uſes, and, perhaps, ] eſſee 
ſomo quite different from thoſe they had when ſeparate, may be ſhem 
by many examples. Thus, oil, tallow, and the like unctuous materisÞ i 
which of themſelves ſpot and defile apparel ; will, when ſkilfully jon, on u 
with others, tho? but a lixiviate ſalt and fair water, greatly contrivith Þ 
to. make ſoap, whereby ſuch blemiſhes are eaſily removed. Salt of 1 
far is a fix*d body, and has a fixing quality; yet when skilfully af 
ciated with the moſt fixed body, gold, diffolved in Aqua regia, the gi 
precipitated by this incombuſtible ſalt, becomes ſo exceẽding voa“ 
that by a leſs degree of heat than would kindle any known body "| I 
nature, *twill give a report vaſtly more violent than that of gun-p*FÞy 
der. And, what is no leſs ſtrange, the inflammable body of ſulphur b. 
ing mixed herewith, will, tho* fired, hinder this very inflammable gol 
from lighting; and thereby turn it into a medicine, ſaid to be . 
ret ren 
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tic; which, by means of a crucible, I have long continued in the _ 5 
ithout loſs. That the proportion, alſo, of ingredients may greatly 2 
iry the effects and uſes of mixtures, we have a remarkable inſtance in eins g 
e mineral call'd by the glaſs-men Manganeze; which, tho' of itſelf it their ingredi- 
courſe and dark, and when added to the materials of glaſs in too 9, and ways 
ge a proportion, makes that black ſort which is ſold in the ſhops; yet — 
moderate quantity of it is uſed to turn glaſs red, and a ſmaller to 
W-nder it clear and tranſparent. Again, a body, by different prepara-. 
on or management, may be fitted for new, and perhaps, unſuſpected 
Wurpoſes : for the qualities of materials generally depending upon the 
W-ture of the ſmall parts whereof they conſiſt, the ways of ordering 
em, whether by an addition, detraction, or tranſportation of their com- 
nent corpuſcles, ſo as to produce any remarkable change in their tex- 
Pre, bid fair to introduce new properties and uſes. Thus, mere tradeſ- 
Wen, by varying the viſible ſhape of certain portions of iron, and con- 
ing ſome of them after a particular manner, have converted it to va- 
Wous purpoſes ; as we ſee in the ſhops of iron-mongers, clock-makers, &c. 
nd to give a more phyſical inſtance, in the ſame metal, what an im- 
ediate alteration is made in the inviſible texture thereof by fire? The 
me bar of iron, by means of that and water, is hardened, and 
Wought to a condition fit for drills, ſprings, &c. to make which, diffe- 
Wnt degrees of temper are required in the metal. But to leave ſuch. 
ſes where no new ingredient is either added to, or taken from the 
ay to be alter'd, and come to thoſe wherein the addition ſeems to 
oe but an inconſiderable ſhare in the change. Paper, beſides its com- 
dn uſes, may be made into frames for pictures, fine emboſs'd work, 
d curious moveables ; by ſteeping a convenient quantity of the beſt 
ite ſort, for two or three days, in water, till it becomes very ſoft; 
en reducing it, by the mortar, and hot water, into a thin pulp, to be 
on a ſicve to drain off its ſuperfluous moiſture ; and afterwards 
ting it into warm water, wherein a conſiderable quantity of fiſh- 
e, or common ſize, has been diſſolv'd; for being now with a ſponge 


aps, u eſſed into moulds to acquire the figure deſign'd, it may, when taken 
> ſheml t, be ſtfengthen'd, as occaſion requires, with plaiſter, or moiſten'd 
aterial alk, and when leiſurely dried, painted, or overlaid. Another uncom- 
jour! n uſe of paper, is to ſto up cracks or fiſſures in wooden inſtruments 
ntribul d veſſels to hold water ; for in this caſe it will forcibly dilate and fill 
of ut > place wherein *tis lodged. The ſugar-cane was known in many 
ly ap Puntries and ages, as to the ſweetneſs of its juice, wherein ſugar never 
he g ms to have been made therewith, for want of knowing how to con- 
volati} late it into ſo durable a ſubſtance. Tobacco, alſo, was a noted plant 
body che P2#- Indies, but ſuffer'd yearly to periſh, like other herbs, till mo- 
in- po- rn induſtry found the way to cure it, and at length improve it, my 
hur be force of ſkill, to a condition fit for ſale and tranſportation over 
ole ge globe. The leaves of indigo, likewiſe, which wou'd otherwiſe 
diapbef rin like thoſe of common ſhrubs, have by the ſole way of managing 


them, 
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formerly mention'd of the plant Mandiotba, which, tho' actually poiſon 
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them, which too conſiſts in deduction rather than addition, lo 
been made to afford a laſting pigment ; which is one of the moſt ſtaple 
commodities of the Eaſt-Indies. I might add the great uſes we make 
madder, woad, and many other periſhable plants, by the methods where. 
in they are order'd ; but theſe are not comparable to the advantage 


ous, yields, by an eaſy management of the ſavage Americans, both exce. Þ 
lent bread and drink. The ſhreds and parings of leather, parchmen, Þ 
or vellom, only by being long boiPd in fair water, and ſtrain'd, mak: 
ſize; which is very uſeful in ſeveral trades : and, to inſtance in an c 
experiment, fine red ſtands, and hanging ſhelves, are coloured yi 
ground vermillion, temper'd herewith ; being, when dry, laid over wit 
common varniſh, It ſeems ſcarce credible, that ivory ſliou'd, without 
any addition, afford the moſt perfect black yet known; which is obtain. 
able by burning it a while in a cloſe veſſel or committing it in ſev Þþ 
folds of wet paper, to hot coals and aſhes: By the way, this ivory-bla 
is ſo excellent in its kind, that ſcarce any thing ſerves ſo well tor folk 
to the nobleſt gems and diamonds : and a jeweller, whom I employ'd, con. 
feſs'd, he thus uſed it when his work was deſign'd to be extraordinary, 
That the ſtrait-gut of an ox ſhou'd, by the management of illiterat 
tradeſmen, become tranſparent, and, tho* reduc'd to a thinneſs exceed: 
ing that of paper, continue incredibly firm and tough, ſeems fſtrang; 
but *tis a practice with gold-beaters to include thin plates of gold be 
tween theſe fine membranes, and thereon to beſtow many iron 
blows with a vaſt, heavy hammer, made on purpoſe, ſo as to attenuat 
and dilate the metal, whilſt the ſkins continue firm and unbroken; # 
T have with wonder obſerv'd. The inſtances here produced are, gen- 
rally, ſuch as nature alone, or aſſiſted by illiterate perſons, affords u 
It cannot, therefore, be queſtion'd, that more ſkilful management my} 
roduce a changes in bodies, and fit them for new uſes; eſpecial 
if chymiſtry, mechanics, and mathematics, ſhou'd contribute their aſl 
tance. That mathematical ſkill may teach men to order natural thing 
ſo as to obtain other uſes from them than are commonly thought o, 
may appear from ſeveral particulars. By barely giving toda piece 0 
glaſs a priſmatic figure, that body will beautifully repreſent all the c 
lours of the rain-bow in an inſtant. A concave foliated glaſs, or me 
talline ſpeculum, will burn vehemently by reflection; and a convex olals 
or even water in the ſame figure, will do the like by refraction. A cor 
cave ſpherical vial, indeed, will not of itſelf do this, tho* it tran 
the rays; but it will when filled with water. And, perhaps, ice it{, Þ'8 
that is free from bubbles, and reduced to a ſpherical figure, will {| 
for the ſame purpoſe. But this effect would be far greater, if two cor 
cave glaſſes of like ſhape, equal ſize, and truly ground, were by a frat 
join'd cloſe at their edges, ſo that the cavity between the inſide of tt 
glaſſes of the frame may be filled with water; for, thus the whole wf 


ſerve as a double convex glaſs ; ſome wheregf I have ſeen, which | 1 
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s contrivance may be made much larger than the common ſort, that 
niit of a ſingle peice of glaſs. Glaſs-ſtopples are made by giving them 
almoſt conical figure, and a ſurface, fitted by grinding to touch cloſe- 
W& with the inſide of the neck of the bottle; yet this ſimple mechanical 
ntrivance is ſo excellent, that neither _— fortis, or the moſt ſubtile 
Writs; can poſſibly eſcape where *tis uſed. And by this means I re- 
ember ſpirit of ſal-armoniac preſerv'd exceeding ireſh and ſtrong, for 
Even years. | 
| Chymiſts, we ſee, can from ſome wild ſruits, or the lees of liquors, 
ay an inflammable ſpirit, which may ſerve, in many caſes, for that 
W wine ; from the dryeſt folid woods, or bones of animals, force large 
Wantities of ſpirit, oil, and phlegm; and from the opake body of lead, 
id with fand, and a few grains, perhaps, of metalline pigment, 
Wne of them can, in two or three hours, make various artificial ſtones 
Wat ſhall pleaſingly imitate rubies, emeralds, c. What improbable effects 
& ſometimes producible by a flight chymical preparation, appears from 
W Bolonian ſtone ; which, tho' its appearance promiſe nothing of the 
ad, acquires by calcination a ſtrange property of ſhining in the dark, 
dn after having been expoſed to the ſun. And, truly, very trivial cir- 
Wnſtances in the management of a body, will, ſometimes, produce conſi- 
able and unlikely eſſects. Tis commonly obſerv'd, that falt diſſolved 
Vater ſtrongly prevents the coagulation thereof; yet the fame ſalt ex- 
ally applied to water, greatly contributes, with ſnow or ice, to make 
eeze artificially; and is fo neceffary hereto, that they, without the 
ance hereof, will not uſually in our climate readily produce any 
as I have purpoſely tried. There is a certain powder, which by 
proportion and mixture of nitre, its chief ingredient, with the reſt, 
ins ſo odd a texture, that if expoſed in a crucible to the fire, as 
, 'twou'd blow up with great violence; yet if inſtead of kindling. 
om the bottom upwards, that be done from the top downwards, no 
er enſues; but it makes a powerful flux for the reduction of me- 
Nane powders, wherewith 'tis mix'd, into a body. But, laſtly, the ge- 
ity of effects being not producible by one unaſſiſted production 
er of nature or art, but by the concurrence of ſeveral; whoever is 
rant of the nature or properties of all the other bodies wherewith 
abject of an experiment either is or may be uſefully join'd or em- 
d, cannot diſcern all the effects of that experiment. And a body 
ſeems uſeleſs to the main and ultimate end, may greatly contri- ; 
in ſome intermediate or ſubordinate part of the operation. Thus, | 
ſpirit of wine will ſcarce ever extract a red tincture from the flow- 
f ſulphur ; yet theſe being open'd and flux'd together, with an equal 
ht of ſalt of tartar, I have found them, in a few minutes, yield, 
gentle heat, a blood-red ſolution or tincture in that ſpirit well 
ed; which being afterwards. freed from the ſuperfluous menſtruum, 
a much finer balſam than that prepared with oil of turpentine. 
uſually thought impoſſible to gild iron with water-gold, that is by, 
| ; | means 


15 2 


The Uſefulneſs of Philoſphy. 


means. of quick-ſilver ; yet I know a very ingentous tradeſman v 
cou'd perform it by the mediation of another body, before the appii,, ! 
tion of the amalgam. His way was, firſt to lay the iron, to be gilt, 9, * 
with copper, by help of ſome diſtill'd liquors temper*d with other ing et 
dients, wherein the metal being very carefully immerſed, the experinyÞ 

ſucceeded ; otherwite the iron wou'd be ſpoiPd. But to prevent this h 
convenience, he caſed it, when bright, with copper, by frequently imme, 
ſing it in a ſtrong ſolution of good vitriol, that contain*d copper, in mm 
water; ſuffering it each time to dry of itſelf, till copper enough remim nd 
thereon. And by this certain, cheap, and eaſy way, iron may be a of 
as copper, with the amalgam of gold, and mercury. It muſt here vj 3 
obſerved, that, tho? the ſeveral parts of an experiment may, in moſt cat * 
be purely phyſical or chymical, for inſtance ; yet it might frequently ff Wabi. 
more advantageouſly contrived, that while one part is phyſical, t ant 
others ſhould be perform'd by particular arts, as ſtatics, mechanizþ 
hydroſtatics, Sc. ſo that by a concurrence of different parts of kno 
ledge to the ſame operation, many things will, queſtionleſs, be perfomif 
which have not hitherto been attempted or dreamt of. For whoertiff 


AK1lPd only in one of theſe parts of learning, muſt needs be cramyt | th 
his attempts, and confin'd to operate by ſuch means and inſtrument th 
he within his reach; which muſt, therefore, often prove defective. Th ne ( 
not only handicraft-trades do many of them mutually aſſiſt each oth fel 
but the nobler arts fometimes ftand in need of the meaner, as well: ted 
of one another. The maſters of catoptrics, tis true, are well acquiv# ant 
ed with the properties of various kinds of ſpecula; but in order if Ne. 


procure them in perfection, they muſt have recourſe to the chymilt  eaſc 
the founder; and for the poliſh, to the ſmith, ſtone-cutter, G.. 
make a pair of organs requires ſkill in the theory of muſic, a kt 
ledge in wood as to its conditions, and the ways of ſeaſoning it, in 
nery, joinery, and the effects and mixture of metals, with the method! 
caſting them to form ſonorous pipes of the due figure, and with f 
proper qualifications. Bells, and other muſical inſtruments, might aft 
us many more examples, to this purpoſe; but I proceed to thoſe of 
ther kind. Tho* the nature of nitre and brimſtone be ever ſo att 
tively conſider'd apart, that will never enable any one to make the mi} 
conſiderable uſes of either, till they are ſkilfully join'd together, 
charcoal, in gun-powder z which, conſiſting of theſe three different | 
gredients, neither being of itſelf ſufficient to produce the effect aft 
compoſition, but all jointly contributing thereto, afferds a re 
kable inſtance of what I wou'd ſhew. Another conſiderable uſe of- 
phur will remain unknown to him who is unacquainted with ſome ff 
perties of common oil and calcin'd alabaſter. For by means it 
moulds may be made wherein to caſt off the impreſſion of emboſſed-"F 
on metals; which, tho? it appear ſtrange, is eaſily practiſed. The me! 
is this. About the work, whoſe impreſſion is deſir'd, having mat 
ledge af clay, and carefully oil'd the whole; brimſtone melted in 2 c 
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; ſſel, to prevent its firing, is, whilſt hot, poured gently upon the 
1 metal, in a large tener, that ſo the mould may be the — 
bout the edge of this mould make a border of clay, as before, and 
btly oil the internal ſurface of both; then pour gradually into it, to 
chickneſs of about the quarter of an inch, a mixture made up, with 
Icin'd alabaſter and water, to the conſiſtence of ſtiff honey; which ſoon 
Wrowing bard, may be taken out of the mould. And thus I have, ſome- 
nes in a few minutes, eaſily obtain'd the image of a coin, medal, or 
Wndſcape. And, as I lately hinted, particular bodies may often conduce 
W the principal effect of an operation, by performing ſome ſubordinate 
Ir intermediate offices remote from the ultimate effect. Thus Aqua for- 
N 6, tho? it eagerly corrodes both ſilver and braſs; contrary to all pro- 
Wabilicy, greatly contributes to the ſilvering of braſs, in the following 
anner, which is more applauded than known. Firſt, this menſtruum 
W:cellently ſerves to cleanſe emboſſed work, or pieces of metal whoſe un- 
Wual ſurfaces prevent the application of tripoly, or the comon pow- 
ers for cleaning of braſs ; for ſuch bodies being lightly waſh'd over 
erewith, and immediately thrown into fair water, the foulneſs will 
Wc: thus fretted off, and the work not disfigured : and on the ſcouring 
te metal the ſucceſs of the experiment greatly depends. Secondly, 
ne filver muſt be diſſolv'd, by the ſame menſtruum, in a broad bottom'd 
cel of glaſs or glaz'd earth; and the Agua fortis being afterwards evapo- 
ted, water is to be poured upon the remaining calx, in a ſufficient 
antity, to diſſolve it. This water, alſo, muſt be evaporated, and the 
ke operation repeated as often as there's occaſion ; the fire being en- 
eaſed towards the latter end, ſo as to leave a perfectly dry and white 
Is, which will thus be tolerably freed from the fetid fretting ſpirits of 


£ 
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eight, of common ſalt, and of the cryſtals of tartar, and mix them 
eccher into a fine powder; then having firſt plunged the ſcoured braſs 
oo fair water, rub ſome of the power upon it with your wet fingers, 
| the cavities of its ſurface be ſufficiently filled therewith. Laſtly; 
aſh the metal well in fair water, and give it a gloſs by rubbing it hard 
th a dry cloth. This waſhing, tho? it be expeditious, cheap, and re- 
ires no quickſilver, may be made to laſt ſome years, or is eaſily re- 
wable when it begins to wear. 
To proceed; we ought not to conclude, that a particular uſe is un- 
tainable from things, becauſe the like is had from others ſuppoſed of 
quite different nature; for among various inſtruments employ'd to the 
e purpoſe, ſome may exceedingly differ as to other qualities, yet 
ree in that which is requiſite to perform the office required. Thus, 
dy roſin, and fal-armoniac, for inſtance, differ in colour, ſcent, taſte, 
ight, and degree of hardneſs ; tho' the one be a * production, 
11 


> other a compoſition of ſeveral ſalts; this 


Vol. I T braſs 


e Aqua fortis. Of this calx take one part, and an equal meaſure, not 


y diſſolvable in 
ter, that not ſo but in oil; with numberleſs other diſagreements be- 
een them; yet either of them ſingly is applicable to the tinning of 
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braſs or copper veſſels. So, likewiſe, there appears no affinity , betwey 
water, ſand, and tin; yet they equally ſerve — hour glaſſes; tho' th 
ancients, *tis ſaid, employ'd only the former for that purpoſe. | 
*Tis no leſs certain, that we ſhou'd not imagine, becauſe a cert;y & ent 
body is uſeful on ſome occaſions, it cannot therefore be converted nu! 
other purpoſes, that ſeem of a different or oppoſite nature. For th! 
ſuppoſe poſſible, firſt, from the different conſtitution of the body work! 
upon by the ſame agent: thus the heat of the Sun at once melts wax, ay 
hardens clay; ſpirit of vinegar, that, digeſted on filings of copper, . 
quires an abominable taſte, gains a great degree of ſweetneſs fro 
anding upon thoſe of lead; and, laſtly, ſpirit of ſalt, that diffoly 
iron and copper, like Aqua fortis, precipitates ſilver diſſolved by th 
menſtruum. Secondly, a parcel of matter, uſually conſider'd as the fam 
body, may contain parts of very different natures ; whence its oper 
tions will be diverſified. Thus, when ſome unripe minerals are calcin{ 
with nitre, its inflammable parts burn up and diſſipate in ſmoke wh 
is volatile and combuſtible of the minerals; but by virtue of the remain. | 
ing alkali of the nitre, ſeveral other parts of the mineral are ther ng! 
render d far more fix d, and capable of enduring the fire, than this 
were originally. So ſulphur contains ſome parts that make it more i 
flammable than either nitre or oil, yet abounds with acid and vitridi 
particles, that ſtrongly reſiſt the flame in ſeveral other bodies; ai 
the fire thereof, beſides its common effect ſeen in matches, acts, from it 
acidity, in a different capacity upon ſome metals, eſpecially iron, ad 
alſo upon red-roſe leaves, which are turn'd white by its fumes. *Twer 
eaſy, if neceſſary, to alledge many other inſtances, of the different at: 
ons of different parts of bodies, and alſo to produce other caſes wher: 
in things are convertible to uncommon uſes ; but thoſe already ofter'd my 
ſuffice. I have not here meddled with the medicinal uſes of things, th 
theſe wou'd furniſh. me with numerous inſtances to my preſent purpo IM. 
fince abundance of bodies, both natural and artificial, uſed as rem!“ 8 
dies, have various and apparently contrary effects. The different p. ! . 
perties of rhubarb both to purge and bind, and of ſpirit of wine n] ie g 
heat or cool, as internally or externally uſed, were formerly mention. i 
Mercury, taken crude, has ſometimes proved innocent or effectual in ct 
of worms; but when raiſed into fumes and receiv'd into the body, wp 
often. occaſions dangerous commotions. But the various and differet 
operations of antimony, according to the temper and. diſpoſition of tit} 
patient, and preparation of the mineral, may, alone, ſuffice to ſhew, ti 
the medicinal uſes of things might greatly have ſwelled the number d 
my inſtances, had I thought fit to have dwelt thereon. And tho? vii 
I have all along inſiſted upon, almoſt wholly relates to the neglected us] Het or 
of particular natural bodies, it muſt not be imagin'd there are no , 4 
vantages to be had from other natural things which have hitherto be MF; 
unknown or overlook' d. By natural things, I mean, the different ſu 
of matter, as to rarity and denſity, fluidity and firmneſs, R 
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ad fermentation, with the more active qualities of heat, cold, gravity 
. the laws of local motion among the parts of matter, and the pre- 
Hat fabric of the univerſe, eſpecially that of the terreſtrial, globe and its 
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ANY obſervations and experiments, tho“ communicated for true %, acempe; 
N by ingenious authors, or unſuſpected eye- witneſſes, or, perhaps, re- 60 repeat ex- 
Fommended by our own experience, may, upon farther trial, fail our ex- Pierer fail 
PPectations: and this unhappineſs. will ſometimes befal even thoſe who fm 

e exquiſitely ſkilled in the manner of making trials of different Kinds; 

Ind that upon account of the materials empioy*d, or ſome miſtake in their 
Wnanagement, not eaſily to be diſcern'd. Theſe materials may be dif- 
Winguiſh'd into natural and factitious, genuine and adulterate, ſimple and 
Fompound, &c. but we forbear to inſiſt on ſuch diviſions, and content 

Wurſclves to throw what we have to ſay on this ſubject into a few com- 
Prehenſive obſervations, | 

And, firſt, ſeveral experiments fail of ſucceſs becauſe they are at one Firf, becauſe 
Wime tried with genuine materials, and at another with ſophiſticated ones, — material 
f different qualities; for, ſophiſticated bodies, may, by foreign mixture, . 
Dr a deceitful way of preparation, produce ſuch effects, as had they been 

enuine they wou'd not have done. It's ſcarce imaginable to one not 

ery well vers'd in drugs and ſimples, how generally they are adulte- 

ted by the fraudulent avarice of the ſeller ; eſpecially when the ſo- 

SD hiſtication is very gainful. It has lately been much complain'd of by 

me cultivators of clover-graſs, that from a great quantity of the ſeed, 

=o graſs has been produced, tho? neither the ſoil nor the ſower were in 

Pult. This, ſome analogical obſervations lead me to ſuſpect, ariſes 

om the want of heart in that ſuperannuated ſeed ſometimes ſold in 

Wc ſhops. And one of the moſt eminent and ſober chymiſts of Amſter- 

an, who was alſo an Indian merchant, aſſured me, that moſt of the cin- 

mon, and cloves, brought into Europe, is firſt, in the Indies, defrauded 

fits aromatic parts. And to give a more appoſite inſtance to our pur- 

oſe; how conſpicuous ſoever little animals, like eels, are in ſome vi- 

egar, yet there are many parcels of that fluid wherein *tis in vain to 

ek for them. 5 | 

Sublimate is commonly ſophiſticated with arſenic; and what different 

fects ſuch ſublimate may have, from that which is faithfully prepared, 

dt only upon metals, but upon human bodies, when made into Mercu- 

us dulcis, thoſe who are acquainted with the noxious qualities of arſenic 

ill readily imagine. And, indeed, as for chymical preparations, there 

e ſcarce any vulgarly fold in ſhops to be rely'd on. For my part, I 
oe ſo often met with 22 preparations inſincere, that 1 dare 
2 carce 
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In their ſpecies Secondly, even when the materials, employ'd about. experiment, 


' thoſe of perſons of known ſkill and integrity. Having occaſion to ij 


whilſt ſpirit of ſalt, genuinely prepared, is commonly of a greeniſh a 
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ſcarce truſt any, either in the adminiſtration of phyſic, or ſo much 2x0 
any conſiderable experiment except what my own furnaces afford, « 


ſome ſpirit of falt, whereof I was unprovided, I ſent for it to a chynit, 


who himſelf prepared it; and tho' I gave him his own Ver for it, u 


at the firſt rectification, even in a retort, a ſingle pound of it afford 
ſix ounces of phlegm ; and being farther rectified, in a high body, at 
a gentle heat, the remaining ſpirit let go a ſcarce credible quantity of th 
like nauſeous liquor; and after all this ſeparation of phlegm, it was ny 
e for what we intended. Complaining of this to an exc. 
ent chymiſt of my accquaintance, he ſent for ſome of the ſame Kind g 
ſpirit to a very eminent diſtiller of it, who paſſes for a very hone 
man; but this, beſides its weakneſs, was ſophiſticated either with ſpin 
of nitre, or Aqua fortis ; which betray'd itſelf by its peculiar odious mel, 


lour, and has often a grateful ſcent. Tis not enough, in many caſes, 
ſeparate the aqueous parts by dephlegmation, as many chymiſts conte 


themſelves to do; but ſome liquors contain alſo an unſuſpected quant ; 


of ſmall corpuſcles of an earthy nature, which, aſſociated with the falin 
ones, clog or blunt them, and thereby weaken their activity. Such |: 
quors, therefore, to be well depurated, muſt be diſtill'd off with a fo 


fire, that the dry feces may be left behind in the bottom of the gli 


We have ſometimes taken of the better ſort of ſpirit of ſalt, and havin 
carefully dephlegm'd it, remov'd it into glaſſes leſs tall, and gently ib 
ſtracting the whole ſpirit, there remain'd in the bottom and neck of th 
retort, whence *twas diſtill'd, a ſurprizingly great quantity of a cet 
dry ſtiptical ſubſtance, for the moſt part of a yellowiſh colour. And th 
ſpirit of ſalt, after this ſecond depuration, was ſo chang'd, that it ſeem! 
to be a much nobler liquor than before. But what different effeti 
wou'd be produc'd by two ſuch different liquors as true ſpirit of {al 
and that which is mix'd with the ſpirit of nitre ; the former where 
will precipitate ſilver, when the latter has diſſolv'd it? 


are genuine, there may be a conſiderable difference betwixt ſubſtance 
of the fame kind and name, and which paſs, without ſuſpicion, for bodis 
of perfectly the ſame nature. For, tho* antimony, quick-ſilver, gb 
copper, Sc. are ſeverally, without ſcruple, ſuppos'd of the fame natuti 
and perfectly ſimilar to themſelves; yet there is a manifeſt difference | 
them, as well as in vegetables or animals of the ſame ſpecies. Ti 
as the white-roſe, the red, and the damaſk, differ greatly from d. 
another, tho' all three are roſes; and as the ſour and ſweet orange ® 


*** 


very different betwixt themſelves and both of them from the Ch" 
orange, tho' all are oranges; and as the hound, the grey-hound, ® 
ſpaniel, the tumbler, the maſtiff, &c. are very differently qualified, 
all of them are dogs; ſo the different parcels of antimony to be " 


with in mines, have different qualities, tho* all of them are antimo 


concrets 
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ncretes. There is, indeed, this difference betwixt the variety to be 
Fyſerv'd in vegetables and animals, and that in minerals, that the former 
more obvious to the eye, and betrays itſelf by ſomething remarkable 
cher in the ſize of the creatures of the ſame kind, or in ſome 
W-culiar ſhape or colour; whereas, minerals appearing to the eye either 
| erfectly ſimilar, as metals, or at leaſt to conſiſt of but two or three 
Witin&t ingredients, as cinnabar, and ſome other mineral concretions ; 
e diverſity to be found betwixt minerals of the ſame denomination, is 
Wardly diſcernible till experience diſcovers it. The womb of a mineral 
not always, like that of an animal, a place ſecured from the intruſion 
Ir all bodies not of kin to that included in it; but a mineral, being 
Wcncrated in the bowels of the earth, lies open and expoſed to other mi- 
eral juices or ſteams of what different nature ſoever ; ſo that I have 
Wbſcry'd marcaſites and metals, marcaſites and ſtones, ſalt and ſulphur, 
Pe. blended in the ſame lump of matter. And I have ſometimes found, 
a great maſs of one fort of mineral, ſmall parcels of another of a 
Wuite different kind, perfectly enclos'd in the ſubſtance of the former. 
Ind theſe intruding bodies being coagulated, and, perhaps, ripen'd to- 
ether with the former by length of time, are not eaſily ſeparable or 
Wiſtinguiſhable when firſt dug out of the ground, much leſs after they 
Je melted. For the miner, aiming only to obtain a quantity of ſuch a 
Wctal, or other mineral, as is vendible under a determinate name, has 
Wo deſign, nor, perhaps ſkill, to make nice ſeparations of the hetero- 
eneous bodies to be met with in his ore; but melts as much of them 
he poſſibly can promiſcuouſly together, and then ſells the product to the 
Werchant, or the chymiſt, for that metal or mineral whoſe outward form 
Id properties it has; tho' the metal for which it paſſes be but the pre- 
Wominant ingredient of the lump. So that many other minerals may, in 
pall quantities, here lie conceaPd, and upon occaſion be diſcover'd by 
auiſite ſeparations, or manifeſt themſelves by unexpected operations 
hen they meet with bodies fit to act on. 
An ingenious goldſmith of my accquaintance, complain'd to me, that 
equently buying parcels of gold, brought in ſmall pieces, or ſandy cor- 
(cles, from Guinea; tho? he found it upon all trials to be true gold, 
t it was fo very pale, that few but expert goldſmiths wou'd meddle 
With it; ſo that he was ſometimes reduc'd to melt it with very high co- 
Por'd gold, or to heighten its tincture with that of copper. And Mon- 
eur Flacourt, govenor of the French plantation in Madagaſcar, ſpeak- 
Ws, in his hiſtory of that iſland, of the metals there, fays, the inhabi- 
unts have a gold of a different nature from that in Europe ;” and adds, 
that this gold is pale, and not worth above fifty ſhillings an ounce ; ” 
d farther, „ that the negroes affirm there are many mines of it in the 
country, where it was formerly dug; that there are three ſorts there- 
of, differing in fineneſs from each other;“ and, what is moſt remarka- 
le, „ that Malacaſſean gold, as they call it, is almoſt as eaſily Owe as 
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mix with other ore, by them call'd firm-ore, when they commit it u 
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lead ;” whilſt the fine gold we deal with, requires vehement fires 1 
borax to facilitate its fuſion. = 
Upon viſiting ſome mines of lead, and other metals, I found a gry i 
difference, diſcernible even to the eye, betwixt the ſeveral ores ; for ij. 
ſtance, I obſerv'd ſome lead-ore ſo like ſteel, that the workmen call; 
ſteel-ore ; which being of a more difficult fuſion than ordinary, thy 


the furnace. I likewiſe took notice of an ore, which, for its aptneſ;y WM 
vitrify, and ſerve the potters to glaze their veſſels, the miners call pq, 
tern-ore, and ſell it dearer than other ore, from which it viſibly dit, ! 
and, as the workmen affirm, in many other qualities; yet all the 
ores, after fuſion, paſs indifferently under the name and notion of lei 
No wonder, then, that curious enquirers find a great variation herein, | 
lately caus'd ſome lead-ore to be tried, which being the moſt promiſiy 
I ever ſaw, made me ſuppoſe it might contain ſome conſiderable qun 
tity of ſilver ; but tho? it prov'd ſo rich in lead as to yield after the ru 
of ſeventy pound in the hundred, yet one of the moſt expert artiſts i 
Europe cou'd not extract one grain of ſilver out of it; tho? the lead d 
very many mines, being ſkilfully treated, will leave a proportion of pur 
ſilver upon the teſt. This quantity of ſilver, indeed, is not conſider 
ble enough to make ſuch mines as yield that lead paſs for ſilver mine; 
yet ſuch mines as are look'd upon but as lead-mines by the metallil 
will appear to be mix'd ones to the naturaliſt; who may meet with f. 
veral experiments wherein ſo little ſilver will make their lead open 
differently from that of ores wholly deſtitute of ſilver. | | 
The ſame differences might, probably, be found in the ores of other m 
tals, if they were purpoſely and ſkilfully examined. A very experienct 
perſon in theſe affairs, was lately very deſirous I ſhou'd procure hin 
ſome tin-ore ; alledging, that he had met with a ſort, which, after a lo 
digeſtion in Jixiviate liquors, afforded him a very conſiderable proport 
on of the richer metals; ſo that having a large quantity of that ore, ai 
finding the experiment on it to ſucceed * ns he promis'd him 
an eſtate from it; but when that ſtock of ore was ſpent, the next thi 


he procured, tho? carefully managed as the former, was wholly unpr = 
fitable. And having once bought a parcel of block-tin, as the tradeſna] s 
call that which is moſt pure and unwrought, I was defirous to try if I col! | 5 


not make a menſtruum to diſſolve it, as Agua fortis diſſolves ſilver, and 4qu 
regia gold; becauſe chymiſts complain, that tho* they have a menſtrun 
or two that will diſſolve crude tin, yet they want one to keep it di] 
ſolv'd; and not, like Aqua fortis, let it fall into a calx. Such a liquor be any 
ing obtain'd, we evaporated a ſolution of that tin; and ſetting it to ſho} 
found, to our wonder, that the cryſtals it afforded were not at all ik 
any kind of vitriol, but, broad, flat, and exceeding thin, like thoſe 
ſilver : examining them alſo by the tongue, we found not that they had i 
ſuch taſte as the calx of tin, made in ſpirit of vinegar ; but ſuch an e 
ceſſive bitterneſs as may be met with in the cryſtals of ſilver, made vi 
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1 Fortis. Finding this farther reſemblance betwixt the ſalts of theſe 
o metals, that both of them preſently dyed the nails and ſkin with a 
"ck that cou'd not ſoon be waſh'd off; we ſhou'd have ſuſpected, that 
Je menſtruum had exalted this metal into an affinity with ſilver, had 
e not afcerwards proſecuted the ſame trial with the ſame menſtruum, 
ad another parcel of block-tin, and found, that tho? this metal was 
Wought very ſoon after the other, and at the ſame place, the former 
P cceſs proceeded from our having lighted upon the lump of tin that was 
W a peculiar nature, 
remember, alſo, that a friend of mine found, in his own land, a par- 
#1 of ore, which ſeem'd to me to be copper-ore ; and, indeed, it did, 
ter fuſion, yield a very good copper: but the perſons, to whom he com- 
Pitted the examination of the mine, being very inquiſitive, and extraor- 
Wnary ſkilful, found in that ore, beſides the copper, a conſiderable quan- 
Wy of ſilver ; and in that ſilver, a conſiderable proportion of gold. 
That great chymiſt Bail Valentine, ſpeaking of antimony, tells us, 
S there are ſeveral kinds of it, and eſpecially two; the one more mer- 
curial, and of a golden property, manifeſt by the ſhining ſtreaks 
it abounds with; the other more full of ſulphur, but wanting the gol- 
den nature that enriches the former ;** and adds, „ there is ſuch a 
different goodneſs betwixt the ſeveral forts of this drug, as betwixt 
the ſeveral ſorts of fleſh or fiſh z which, tho? agreeing in name and 
general nature, exceedingly differ in point of excellence.” And, in- 
Jed, I have found a viſible difference betwixt the ſeveral ſorts of anti- 
Wony. An excellent chymiſt ſhew'd me a parcel of antimony as a ra- 
, upon account of the variouſly colour'd ſulphur wherewith it was 


2 | nſpicuouſly enrich'd; and ſoon after employ'd it to make butter of an- 
link Wnony 3 but tho? he was very expert in that kind of diſtillation, yet in- 
lo ad of the liquor he expected, upon the approach of a gentle fire, he 

pon nd the neck and body of his retort lined with an antimonial cinna- 


z at which being ſurpriz'd, he withdrew his fire till he had accquaint- 
me with the accident; and I ſaw the cinnabar in the unbroken re- 
t, tho? jt ſeldom riſes till after the butter of antimony is come over, 


t thi _ ; | 
mY d the remaining matter be urged with a vehement fire. And to the 
ral diſcern'd difference of antimonies we may, ſometimes, aſcribe that con- 


gency frequently obſerv'd in making antimonial cinnabar. 


J 
7 And, perhaps, it is from ſome diverſity either in antimonies or irons, 
un at eminent chymiſts have often fail'd in their endeavours to make the 
df try regulus of them: whence many artiſts vainly imagine a certain reſpect 
Ws times and conſtellations requiſite to produce it. An induſtrious ac- 
* antance of ours, working on antimony of a peculiar nature, and 


aking a regulus of it, alone, in the common way, found, to his ſur- 
ie, his regulus adorned with a more conſpicuous ſtar than ever I had 
en in ſtellate reguluſſes of antimony and iron; yet. I dare not be con- 
ent that this depended wholly upon the peculiar nature of that anti- 


Pay, becauſe my own laboratory has, ſince that time, afforded me a; 
ver 
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veral ſuch parcles of regulus; which, tho? made of antimony that ſeem 4 


more rich than ordinary in ſulphur , yet as it did not conſtantly a mo 
a ſtarry regulus, tho* order'd by the ſame perſon, and as near as poſit, WR bur 
after the ſame manner, it does not clearly appear whether the diff: Wa r. 
event of the ſeveral trials proceeded from the peculiar nature of this , e 6 
that antimony, or from ſome odd and ſcarce diſcoverable circumſtay, ir v. 
in the management of the operation. | em, 


A conſiderable difference is obſervable in ſeveral other minerals, as ye! 
as antimony. I was lately preſented with a piece of mineral whiz 


ſeem'd to be an ordinary worthleſs marcaſite; yet a Dutch merchant, a ſi. ones 
ful mineraliſt, its poſſeſſor, was very induſtrious to procure a large qu. 

tity thereof; having in ſome of it found a conſiderable proportion of pu ie vi 
gold. And the gentleman, whoſe copper- ore I formerly mention'd, diggin ; 
for more of it, lately found a quantity of red earth, which by known Th: 
mineraliſts was gueſs'd to be only bole ; but being melted with Reg We na 


Martis ftellatus, by a ſkilful trier of metals, it many times recompens{ 
the examiner's curioſity, by affording him many grains of fine gol. 
And tho? I cannot ſay, whether this gold proceeded from the bole, g 


the regulus; it may ſerve for an inſtance, that ſome bodies, which pd Mom | 
without diſpute, for minerals of a preciſe nature, may have lurking i It-pe 
them ſubſtances of quite another kind; which may manifeſt themſelves I rence 
ſome particular experiments, tho? not in others. ble 

Talc, uſually employ'd in coſmetics, is of ſo very difficult calcination, Þ® Mrific 
that eminent chymiſts have look'd on all calces of talcs as counterfet ! quai 
And, indeed, we have not calcined Venetian talc, without allowing] ffere 
length of time, and a violent heat to the operation. But among mi dcec 
ſorts of Engliſh talc, there is one which a moderate fire will, in leſs tu Wrth, 
an hour, reduce to a ſnow-white calx: of which I have ſeen a parc. e ſoi 


And I lately met with another ſort of Engliſb talc, which I cou'd fu. eted 
denly calcine, even with the flame of a candle. And a friend of min, 
aſſures me, that out of a German tale he met with, he, by digeſting i] 
in a ſtrong ſolution of alkaline ſpirits, ſeparated a conſiderable qu Wt pe 
tity of good __ and might have made it a very gainful experimen 3 
if all the talc growing in the ſame place had been equally rich vit 
that. The like has been affirm'd to me by a gentleman of eminence, wh 
from a certain talc, which he had out of Norway, once drew a tolerab'Þ 
proportion of mw fine gold: and tho* ſome have been pleas'd to lag Per: 


at all attempts of ſeparating any thing from any kind of talc, yet ſon:Þ 

parcels of that mineral afford a rich tincture, for ought I know, oi un 
golden nature. For I have met with a kind of darkiſh colour'd ul. Nor 
which, when caſt only into Agua regis, the menſtruum manifeſtly work! 

upon it, and diſſolv'd its colour'd parts in ſuch plenty, that the filter cove 
ſolution paſs'd without ſuſpicion, among many eminent naturaliſts for 1Þ re 
fair ſolution of gold. Paracelſus reckons four kinds of talc ; red, whit, ani 
black, and yellow, and, perhaps, each of theſe colours comprizes ſer ts, 


ral kinds of the mineral; and, thefefore, after having mention'd a gte 
- Tl Ao 
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ariety of marcaſites, ſtones, and other minerals, he adds, there lie many 


but may in tract of time be diſcover d.“ 13 
ris vulgarly known, that there is a great difference between vitriols of 
e ame metal; and as for thoſe vitriol-ſtones, whereof we in England make 
r vitriol; I have ſeen at our chief copperas-works ſo great a variety of 
em, that I could ſcarce believe the workmen, when they affirm'd them to 
all copperas-ſtones: and I think it very likely, that ſome of them contain 
nher mineral ſubſtances beſides vitriol; and poſſibly the ſaline parts of thoſe 
Jones, upon their ſolution by the rain, may work on other ſubſtances for- 
Perly coagulated with them, and thereby communicate to ſome parcels of 
xe vitriol, qualities not eſſential to the nature of that ſubſtance, nor ordi- 
arily belonging to it. | 
That there is, alſo, a difference betwixt thoſe bodies which paſs under 
Wc name of common ſalt, muſt be obvious to every chymiſt, who hath 
ade accurate trials upon that ſubſtance. And for thoſe concretes that paſs 


ene | 
ol r ſalt-petre, there is, probably, no ſmall diſparity among them, beſides 
„e obvious difference betwixt good Eugliſb nitre, and that which is brought 


m Barbary. Thoſe who uſe both good European and good Eaſt-Indian 
|t-petre, aſſure me, they find a difference betwixt them, and give the pre- 


5 u MWrence to the latter: and indeed I have often thought I diſcern'd a confide- 


le difference in the operations of ſeveral kinds of ſalt- petre, even after 


ation rification. And, probably that ſort of it, which an ingenious man of my 
rf, quaintance ſometimes makes, near London, chiefly out of ſea-ſalt, has ſome 
ing i ckerent qualities from that which is drawn in the common way from earth. 

deed, falt-petre being but a kind of /a, terre, generated in parcels of the 


ſoil wherein it grows; though theſe qualities lie conceaPd and unſuſ- 
cted, under the common external appearance of nitre. A very ingenious 
tleman aſſured me, that one of the moſt eminent of our Landon phyſi- 


Arcel 
1 fud- 
mite 


ing k ns, had an excellent ſecret, to employ in ſome of his choice remedies, 
quan at peculiar falt-petre which he drew out of the earth, dug up in church- 
men, rds. A gentleman alſo aſſures me, he has, in Eugland, met with a ſandy 
| will th, that turns wood into ſtone, tho? there be no petrifying ſpring near 
wh, place; and this it does in a better manner than any water I have yet 
lende] n. And the like differences would, probably, be taken notige of in other 
lagi Pp eral bodies, if mens prepoſſeſſions did not make them aſcribe the vari- 
font ] ons they meet with in their experiments, rather to any other cauſe, than 
„ 11 nl unſuſpected difference of the materials employ'd in them. | 
1 al, Lor is it only among mineral bodies of the ſame name, that ſuch a di- 
work "ity is to be found; tis very probable, that a greater diſparity may be 
fill cover'd, both among vegetables and animals, if narrowly examined, which 
for 1 reputed of the ſame nature, than hath been yet taken notice of. 
hir, raniſts, indeed, have ſhewn a commendable curioſity in ſubdividing 
s fn ts of the fame denomination ; and few naturaliſts are ignorant, that 
_ gre e are, for inſtance, many forts of roſes, and of apples, which differ 
Ml Vor. I. 2 widely 


more in the bowels of the earth, which are unknown both to me and others, 


| | th, very differently qualified, may, probably, receive ſeveral qualities from 
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that it received its inebriating quality, with the reſt of thoſe that remarkabj 
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widely betwixt themſelves ; as the red roſe, and the white, the crab, c. 
Pippin, and the pearmain. But, beſides theſe differences, which are obvioy Þ 
enough to be regiſter'd by botanic authors, there may be more undiſcery! 
ones betwixt the individuals of the ſame ultimate ſubdiviſion of plants, ar. 
ſing from the temperature of the air; which makes, for example, ſena groy. 
ing in England to differ much from that of Alexandria; and from the nature q 
the ſoil, as appears by the change produced in wild fimples tranſplant 
into gardens, and many other cauſes. We often ſee, that one roſe di 
fers from another of the ſame kind, and one pearmain from another peu. 
main. To which we may add, that the upper cruſt, or ſurface of h 
earth, being impregnated with ſubterraneal exhalations of ſeveral ſorts, an 
temper'd with variety of juices, it's very poſſible that ſome particular pu Th 
may attract ſuch a juice out of a determinate ſpot of ground, as to give 
exotic qualities, and make it differ even from the neighbouring plants de 
the ſame kind. Thus, I remember, I met with, in Switzerland, a fort (MF mp: 
very heady wine, that otherwiſe ſeem'd to be ſack, tho it grew among reſer 
the mountains of the country; but I could not believe it, 'till they aſſured m 


diſtinguiſh*d it from the other wine of thoſe parts, by growing on a lit 
ſpot of ground, whoſe entrails abounded with ſulphur. And ſince Ihe als 
mention'd wine, I may further remark what a great change is made in u her. 
liquor, when, upon the receſs of the ſpirits, and more volatile fulphureos ! Pert 
parts, it degenerates into vinegar; whillt little diminution of quantity, or an 
other alteration, appears upon this change. And tho? this change is fant 
liar to us, yet who knows what others may be produced in bodies, vag 
whoſe alterations we are unacquainted ; whilſt the eye, which 1s often tit 
only ſenſe employ'd about judging of them, diſcerns no difference? Ti 
we may daily obſerve the ſuperannuated ſeeds of plants, after having ben! 
long kept beyond their due time, loſe all their germinating power; tho thi} N, 
retain all their obvious qualities. Urine is much uſed by dyers, and ſen 4 
other tradeſmen, wao indifferently employ it, without examining whetit 
it be rich in ſalt, and how long it hath been kept; tho' chymiſts, who fi 
quently have occaſion to diſtil it in large quantities, aſſure me, that tht 
find a notable difference therein; that of healthy young men, abound! 
much more with volatile ſalt, than that of ſickly or aged perſons. Tit 
ſay, alſo, that the urine of ſuch as drink wine freely, is much fuller © 
{pirituous and active parts, than that of thoſe who drink only beer or wit! 
And tradeſmen, who boil their ſeveral commodities indifferently in 4 
urine, may thereby ſometimes commit conſiderable errors: for freſh ut 
herein the ſaline parts are entangled among the reſt, will endure o 
boiled above one half or two thirds away, without loſing its volatile falt ul 
fpirits ; whilſt that which has been kept for ſeveral weeks, is liable b. 
pu:refation, whence the component parts fall aſunder ; and the ſaline o 
xtricating themſelves from the reſt, will, upon a very gentle heat, e 
rate, and leave a phlegmatic, unactive liquor behind them. Having cv 


Tome urine to be buried in earthen veſſels in a dunghill, to putreſy for fe- 


U 
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weeks, I was kept from employing it *till it had lain there between four 
d five months; and obſerving, when I caus'd it to be taken out, that the 


vers of the veſſels had not been well luted on, and were, beſides, in ſome 


Wlaces, crack'd ; I wa "aaa that the heat of the dung had not only looſen'd 


e ſaline parts of the liquor, but driven them away; and accordingly, by 


iſtilling it with a very gentle heat, and in a very high cucurbit, we obtain'd, 


ſtead of an active and ſaline ſpirit, a languid and nauſeous phlegm. And 


Wow great odds there may be betwixt ſome experiments, made with new and 
Wutrefied urine, may be eaſily conceiv'd by him who knows what effect ſalts 
Wave in the production of colours; and is acquainted with their efficacy in 
WM oſc other mechanical experiments, wherein urine is employ'd. 


Thirdly, there is a great difference to be found among many things pre- 4:4 in tte; 


red by art, that bear the ſame general name; which may proceed from Preparations. 
What we have already obſerved, in the materials, of which ſuch bodies are 
mpoſed, or from the means uſed in preparing them. But we ſhall, at 
Wreſent, mention only two ſorts of factitious bodies; ſuch as are not ſuffi- 
Wicntly purified, and ſuch as are purified too much. 


It is very certain, that many chymical experiments, deliver'd by ſober 


Wthors, have been judg'd falſe, only becauſe the menſtrua, or other mate- 
Wals employ'd in the unſucceſsful trials, were not as highly rectified, or, 
Wherwiſe, as exquiſitely depurated, as thoſe that were uſed by the original 
Wpcrimentor 3 { 


o that the fault of a bad menſtruum, is often injuriouſly im- 
ted to an excellent artiſt. That experienc'd chymiſt Yan Helmont, en- 


Favours to explain the manner wherein the calculus humanus is generated, 


y the coagulation immediately enſuing upon the mixture of the two vo- 


ile ſpirits of urine, and of wine. This noble experiment has, by many, 


zen unſucceſsfully tried, and therefore by them condemned as a chymical 
ion; and the firſt, and, I think, the ſecond time we attempted to mxke 
at coagulum, we found nothing of what we expected: but at length, 
inking it poſſible that the ſpirits we employ'd had not been ſufficiently 
alted, we dephlegm'd ſome by more frequent and tedious rectifications 
d thence, by more accurate trials, were ſatisfied that Yau Helmont had 


dt miſinform'd us. So likewiſe the ſame author, extolling the tincture or 


lution of amber, made with ſpirit of wine, as a noble ſtomachic, cephalic, 


j c. many phyſicians and chymiſts have attempted to prepare this tincture, 
With ſuch bad ſucceſs, that they declare, Helmont either deliver'd what was 


le, or conceal'd ſome conſiderable circumſtance of the proceſs. But hav- 

g digeſted well-dephlegmed ſpirit of wine upon high-colour'd and very 
ely powder'd amber, and placed them in a very gentle heat; we have, ſe- - 
ral times, obtain'd a true tincture of amber, diſcernible both by its ſmell 

jd taſte. And, to ſhew that this colour proceeded from a real ſolution of _ 
e more ſubtile parts of the amber, we pour'd ſome hp of it into water 


| hen, the ſpirit of wine ſuddenly diffuſing itſelf ; the diſſolv'd amber was 


inly diſcernible, ſwimming like a thin film upon the ſurface 6f the liquor, 
Hence it gradually exhaled into the air. 


—_ There 


Be 
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refiners, by diſſolving ſome of his pureſt ſilver in his own Aqua for!is; in 
der, for I have ſeldom ſeen our chiefeſt refiners blow off from their file, 
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There may, likewiſe, as we have tried from pure ſalt of tartar, be dran 


with _ of wine, a pretty high tincture, and of a remarkable taſte, h = 
upon lately trying to draw this tincture with ſpirit of urine, which, m 

known to me, was much too weak for that purpoſe, I found that after rm 
had kept the glaſs a while in digeſtion, the ſalt of tartar had drawn tg, ind 
ſelf, and imbibed the aqueous particles of the ſpirit; and —4 thereby, 3 the 
part, diſſolv'd into a liquor, the ſubſiding ſalt was, by the Interpoſtu Who) i 
thereof, protected from the action of the ſpirit of wine; which, being iu But 


dephlegm'd, would not mix with the ſaline liquor, but ſwam entirely abo 3 
it. This I ſhall add, in general, that the German chymiſts are commonly WW Mtrua : 
ſo accurate in the rectification of their ſpirit of wine, thit, in England, wn 


we are leſs careful in that particular, it is common, for thoſe experimem Ire de 

of theirs, to be unſucceſsfully try'd, wherein the alcohol of wine is tr: 

quiſite. F1tho! 
And it is not only in menſtruums, but in many other bodies, that + Perfor 

want of an exquiſite depuration may produce a variety of events in exper. nd th 

ments: as, for inſtance, it has been —— — of by ſober men, that thr Parts « 

preparations of filver, tho? never ſo carefully made, have been apt to pi em; 


violently emetic; tho* we have not obſerv'd a well-prepar'd medicine i 
duly refined ſilver to work by vomit, even in women and children, but 
ſtool], or urine. We cannot, however, wonder at the violent operation 
medicines made with ordinary filver ; for not only that of coin is ally! Wurnec 
with about a twelfth part of copper; but even that which is commonly, ] f the 
a great rate, ſold for refined ſilver, is not often ſufficiently freed from the 
copper; as I lately manifeſted in the preſence of one of our moſt emininÞ® hen 
avin 
1 adil 
Ways 
upon the teſt, above half its weight of lead; whilſt we think not our i en: 
ver ſufficiently refined, 'till it has been freed from five or ſix times its weigh ten 
thereof; and then it has afforded a folution as clear as water, with oi, 2 CO 
now and then, a fcarce diſcernible tendency towards ſky-colour. Dier\ 

Now, that ill effects, by the mixture of copper, may be produced in u With 1 
medicines, as ought to be of pure ſilver, the violent emetic qualities oft fob 
former will ſcarce ſaffer us to doubt. And, as in mens bodies, {"Þ 4 
other ſubjects, thoſe experiments may eaſily fail the artift*s expect] fit; 


the greenneſs of the ſolution quickly betray'd the baſer metal: and now: 


when he hopes to perform, by a mixture of thoſe two metals, that v. in m 
requrres pure filver alone. And as filver, fo gold is very often emploſi toe 
for pure, when 'tis otherwiſe : the foliated gold, commonly fold here er. 
England, how fine ſoever reputed, is not altogether free from the pollum min 


of other metals; for our gold-beaters, tho* for their own profit they tap 
che fineſt gold they can get, yet ſcruple not to employ coin'd gold ; "ha" it 
this the mint- maſters allay with _” or ſilver, to make it ſtiff, ande ec 
ferbject to waſte by attrition. And as for thoſe goldſmiths, and chymi 
who think their gold moſt exquiſitely refined, when they have blown frot 


it, on the teſt, a due proportion of lead, they may therein be * Leon 
. . | mi 1 
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iſtaken; for tho the lead may carry away with it all the copper that de 
Wiſes the gold, yet the gold does not always, after this, remain free from 
Iver: nay, the moſt ſkilful refiner that I ever knew, hath, ſeveral times, 
rm'd to me, that after cupelling fine gold, with lead, the gold has re- 
Win'd, and protected from the fire, a proportion of ſilver that lay lurking 
the lead, and was afterwards ſeparated from the gold by Aqua fortis, 
o' in ſo ſmall a quantity, that the experiment was not gainful. 

W But as many experiments ſucceed not, becauſe the menſtrua employ*d 
Wbout them were not pure enough; ſo ſome miſcarry, becauſe ſuch men- 
Wrua are too exactly depurated: for it is not ſo much the purity of li- 


Fre deſign'd, that is to be principally regarded in experiments. For inſtance, 
e have ſometimes made pieces of paper, and linen, appear all on a flame, 
Pithout either burning, ſinging, or ſo much as diſcolouring them. This is 
Perform'd, by moiftning the paper or linen throughly in weak ſpirit of wine, 
Ind then bringing them to the flaine of a candle, by which the ſpirituous 
Warts of the liquor will be fired, and burn a pretty while, without harming 
em; but if the experiment be tried with exquiſitely rectified ſpirit of 
Pine, it will not ſucceed : however, the flame of ſpirit of wine is ſo hot, 
at I have, in lamp-furnaces, employ'd it inſtead of oil, and with the fame 
ame, have melted leat-gold. The reaſon, therefore, why paper is not 
Wurned by the flame that plays about 1t, ſeems to be, that the aqueous part 
the ſpirit of wine being imbibed thereby, keeps it ſo moiſt, that the flame 
f the ſulphureous parts of the ſame ſpirit cannot faſten to it; and, accordingly, 
hen the flame ceaſes, the paper remains moiſt, On the other hand, 
aving purpoſely plung'd paper into dephlegm'd ſpirit of wine, it was very 
Weadily kindled, and burn'd by the flame thereof. And one of our beſt 
Ways to try the purity of ſpirit of wine, is grounded on this very ſuppoſi- 
on: for dipping a cotton wiek therein, and ſetting it on fire, if the flame 
ſten on the wiek, it is a ſign the ſpirit is pure; but if it does ner, 
We conclude it to be not ſufficiently dephlegm'd. Some artiſts, likewiſe, 

bſerve, that Agua fortis will work more readily on lead, for being allay'd 
ich water. I have uſed an Aqua fortis fo ſtrong, that it would not well 
colve ſilver, unleſs firſt diluted with fair water. And I have had an un- 
elcome proof, that liquors may, by too exquiſite a depuration, be made 
ft for fome purpoſes. For having, to gratify ſome friends, made a eer- 
in menſtruum, wherewith we had perform'd ſurprizing things upon gold, 
e took care, againſt the time of their exhibition, to ſeparate it from what- 
r was of an aqueous or earthy nature, more exactly than ever before. Bur 
co Ping to make uſe of this ſort of menſtruum, we found, that inſtead of per- 
cy RP ing its operation upon gold better than uſual, we could do nothing at all 


|; ich it: for it would not now, even by heat, be brought to touch gold, tho? 
nd | uſed, unaſſfiſted, to diſſolve it. But having, for trial- ſake, taken a little 
mh this numerical parcel of liquor, before it was ſo carefully rectify'd, it diſ- 


n sd crude gold, as well as we had reaſon to expect. And it deſerves to 
zt confider'd, whether or no, in the extraction of the tinctures of ſeveral 
aket 4 : n bodies * 


Wuors in their kind, as their fitneſs for the particular purpoſe to which they 
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bodies, chymiſts do not put themſelves to a needleſs and prejudicial trouh, 
by refuſing to employ any other ſpirit of wine, than that which is higij 
rectified: for, tho' in many ſubſtances, the parts deſired by the artiſt bei 

ſulphureous, the menſtruum is the better for an exquiſite dephlegmatiq, 
yet in ſeveral others, the uſeful and efficacious parts are the ſaline, whiz MR 
make them more freely impregnate ſuch liquors, as have ſome aqueous mi 
with their ſulphureous parts. 


| i 

Thus much for the manner wherein experiments may miſcarry, upon x. = 
count of their materials. Let us next conſider the contingencies wherc WWrrs, i 
they are obnoxious, from circumſtances that are either unobvious, or ſcar alk ny | 
diſcernible, till the trial is over. A phyſician of unqueſtionable veracy perit 
aſſured me, that, as upon taking a journey, he lent his laboratory to a fr 
in Holland, wherein, among other things, was great ſtore of Aqua for!is ſh be 
ſeveral compoſitions, which he had made to employ about his ſca in t 
dye; his friend ſoon after ſent him word, that by digeſting gold vit anc 
an Agua fortis, he had ſeparated the tincture, or yellow ſulphur, from h 
and made it volatile; the remaining body growing white; and that with r, he 
golden tincture he had turned ſilver into very perfect gold, with conſilen. e rel; 
ble profit. Upon this news, the doctor preſently return'd to his labors Ry of 
tory, and did, himſelf, with the ſame Agua fortis, ſeveral times, draw a t ſuc 
latile tincture of gold, which turn'd filver into true gold. He farther i er m: 
firm'd, that out of an ounce of gold, he thus drew as much ſulphur, vx 
ſufficed to convert an ounce and a half of ſilver into that nobleſt of met elf tc 
This I am the more diſpoſed to believe, becauſe I have found, that a yen ll ſte 
ſubſtance, or tincture, is obtainable from gold; and, becauſe I am tempi e ſpe 
to think, that ſilver may have in it a ſulphur capable of being advances nn i 
by maturation, into a golden one“. For I have been aſſured, by men ＋π]] d the 
experienc'd in metalline affairs, that they have ſeen, ſometimes by corroſi ctior 
liquors, and fometimes by the operation of common ſulphur, eſpecilj 
well open'd, and aſſociated with fit ſalts, ſilver to afford ſome grains d ring 
very pure gold. But the doctor found himſelf much miſtaken in his hops out t 
of growing rich by this experiment; for a while after, endeavouring u th b 
make it again, it ſucceeded not; which he aſcribes to a defect in the ? An | 
fortis, and therefore has attempted the ſame work afreſh. But ſince ali Hoduc 
trials have been hitherto fruitleſs, tis not improbable, that the diſappom en vai 


ment proceeded from ſome other more abſtruſe cauſe ; for we find ſuch * app! 
cidents have ſometimes befallen artiſts irreparably. Glauber tells us of ir 
ral ways, by which he made gold once, but could not do it again. Ti 
prince of Mirandula, in his treatiſe de Auro, tells us of ſeveral perſons, wii 
he knew had the like ſucceſs in preparing both gold and filver. Andi 
could inſtance in my own acquaintance, thoſe who, having once or tv 
made Luna fia, (which, wanting only the tincture of gold, abides the i 
of Agua fortis, Fc.) or ſome other gainful experiment, have ſince, in vw 


M. Homberg declares, he has actually] French Memoirs for the year 1709, . 
converted ſilver into gold, by heat. See the | —143. . To 1 


attempe 
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% empted the like; and yet cannot be prevailed with to deſiſt from proſe- 
zi] ing their uncertain hopes. And the moſt experienc'd mineraliſt I ever 
10; t with, has aſſured me, he ſhould quickly grow rich, could he but con- 
lon; ntly perform what he has ſeveral times perform'd *. It may be ve 


W-viccable to know, that many experiments ſucceed, when made with ſmall 
Wntitics of matter, which fail in greater: ſeveral projectors, eſpecially 
Wymiſts, have very dearly bought the knowledge of this truth For it often 
Wppens, that an unwieldy quantity of matter, cannot be expos d, in all its 
s, to a juſt degree of fire, or otherwiſe ſo well manag' d, as a leſs: hence 
any have ruin'd themſelves, by obſtinately attempting to make even real 
Wocriments more gainful. | 

lt is deliver'd by the Lord Verulam, and other naturaliſts, that if a roſe- 
Wh be carefully cut, as ſoon as it has done bearing in the ſummer, it will 


iro 
in bear roſes in the autumn. Of this, many have made unſucceſsful tri- 


vii ES. and thereupon report the Affirmation to be falſe ; yet, I am very apt to 
n i Wink, that my Lord was encouraged by experience, to write as he did. 
N thi rr, having been particularly ſollicitous about the experiment, I find by 
les e relation, both of my own, and other experienc'd gardeners, that this 
vor: Way of procuring autumnal roſes, will, in moſt roſe-buſh:s, commonly fail, 
at ſucceed in ſome that are good bearers z and accordingly, having this ſum- 
r er made trial of it, I find, that a row of buſhes, cut in June, by far the 
Ir, Wcater number promiſe no autumnal roſes ; but one that hath manifeſted 
etz elf to be of a vigorous and prolific nature, is, at this preſent, indifferently 
ell ell ſtored with thoſe of the damaſk-kind. There may, alſo, be a miſtake in 


ſpecies of roſes; for experienc'd gardeners inform me, that the muſk- 

ee will, if it be a luſty plant, bear flowers in autumn, without cutting: 
1 v7 Rd therefore, that may unjuſtly be aſcribed to art, which is the bare pro- 
rol action of nature. Cinnamon roſe-buſhes thrive ſo much better by cut- 
cul g, than ſeveral other ſorts, that I remember, this laſt ſpring, my gardener 
ins 0 ving, about the middle of April, cut many of them in my garden, I ſaw 
hops but the middle of June, many of the ſame buſhes, plentifully adorn'd both 
ng tl th buds and blown flowers. 


Aw 


| An uncertainty, like this, has been likewiſe obſerv'd, in attempting to 
all 1» goduce different ſorts of fruit from the ſame tree; however, we have lately 
point en various ſorts of pears, fed by the ſame plant; and three and twenty ſorts 
ch i WR apple-grafts flouriſhing upon the ſame old ſtock ; moſt of which were 
fer orned with fruit. Nay, and tho? the fruits be not of the ſame denomina- 
Ia n, yet, if they be of kin in nature, they may, very poſſibly, be brought to 


who Fw on the ſame tree; for we lately gather'd both apricocks and phumbs 


And! e m the ſame tree, and expect other ſorts of ſtone- fruit from it. But, for 
wüßte of very different natures, to be proſperouſly nouriſhed by the ſame 
e ln ock, is ſo difficult, that we can only reckon it among contingent experi- 
1 1a ents : for tho* both Pliny and Baptiſta Porta, relate their having ſeen an 


p. 1 * To this general Purpoſe, we may abſerve ſtances, Aqua regia will diſſolve Silver. See 


h M. Homberg, that, in certain circum- | the Freach Memoirs for the year 1706, p. 128. 
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ſober writers ſeriouſly relate ſome ſtories, of this nature, upon their own 0 
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example of it; and, tho the great Dr. Ward aſſures me, he has patticyly, 
taken notice of pears growing upon an apple- tree; yet, certainly this ey: 
riment has been, for the moſt part, but very unproſperouſly attempre, 
nor have I yet ever ſeen it ſucceed, tho try'd with very great care and h 
duſtry. And in the ſame garden, where I gathered the apricocks wi 
plumbs above-mentioned, I ſaw the ciens of a pear-tree, ſo ſkilfully graf 
upon an apple-ſtock, that it fiouriſh'd with bloſſoms in the ſpring; ay 
gave me great hopes, that it would bear fruit the laſt ſummer ; but it hy 
baulk*d- my expeCtation : as many other plants, fo grafted in the ſame gu 
den, have, for many years, deluded the ſkilful maſter of it; who aflug 
me, that tho ſeveral of them did, for ſome years ſucceſlively, afford promi 
ſing bloſſoms, yet they all decay'd without yielding any fruit. This ſeen 
ſomewhat ſtrange, becauſe we have gather'd pears from a ſhoot affirmedy 
have been grafted upon a quince-tree ; and Kircher tells us, tis found h 


experience, that a peach grafted upon a mulberry, will proſper and ba 4 
fruit.“ And we daily ſee, that as little as a white-thorn and a pear-trce ſen z 
allied, a cien of the latter will proſper very well, grafted upon the Rock i 700 : 
the former. ; . f 

To contingent experiments, we may refer what 1s deliver'd by thoſe, wh 4 3 


affirm, that if a lixivium made of the fixed ſalt of a Plant, be frozen; ther 
will appear in the ice the image of the ſame plant: for we have frequenj 
made this experiment without the promiſed ſucceſs ; and neither a ſolutions 
the ſalt of wormwood in fair water, nor the decoction of that plant, wou 
when frozen, exhibit any thing like its figure in the ice. Tis common, i. 
deed, to find theſe liquors, ſolutions of ſugar, ſalt, Sc. frozen into ol 
figures; and even common water will do the ſame: which need not 
wonder'd at; ſince it glides thro* earths abounding in ſaline particles 
particular natures : whence, perhaps, it is, that dyers find ſome waters wei 
fit, and others very unfit, for their purpoſes. Yet, becauſe two or thr 
ſervation, Iam content to rank their experiments rather among the conti 
gent, than the abſolutely falſe ones: for it is poſſible, that among the ma 
figures which frozen liquors ſometimes put on, there may be ſomething! 


bili 


| 4 


like a particular plant, that, view'd with a favourable eye, it may ſeem t n 
exhibit the picture of the calcined vegetable. Setting a fine green ſolum eerec 
of good verdigreaſe to freeze, in ſnow and ſalt, that containing much of ti One 
ſaline parts of the grapes, coagulated upon the copper they corroded; bred 
obtain'd an ice of the ſame colour, wherein appeared ſeveral liltle figures e. 1 
like to vines, that we were ſomewhat ſurpriz'd at the experiment. e; 
what encreas'd our wonder, was, that, another part of the ſame ſolution fm to 0 . 
in a different vial by the bare cold of the air, afforded us an ice angular d ex) 
gur'd, but not at all like that made by the application of ſnow and lil en'd 
And having, for further ſatisfaction, ſuffer'd that ice, wherein te vill nera 
appear'd, to thaw of itſelf, and then to freeze a ſecond time in the ſame ii Fofe 
after the ſame manner; we could not diſcern in the ſecond ice, any ton 
like that we had admired in the firſt. And in wine and vinegar, as mus o 
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W (hoſe liquors partake of the nature of the vine, we never, after congela- 
eo, obſerv'd any peculiar reſemblance thereto... 1 
rue experiment of burning with ice, as with a glaſs- lens, tho? preſcribed 
„ itnout any notice taken of the difficulty in it, yet, both we and others, 
ho have induſtriouſly try d it, meet with ſuch diſcouraging circumſtances 
erein, eſpecially from the unequal texture of moſt ice, that it may well 
 referr*d to thoſe, whoſe. conſtant ſucceſs is not to be-rely'd on. In the 


wB ade of dying, there is ſcarce any ingredient of ſo great and general uſe, 
all ; woad ; for tho', of itſelf, it dyes but a blue, it is uſed to prepare the 
Moth for green, and many other fadder colours, when they are deſign'd to 
„ e permanent, and not to fade: but in boiling of it, to make it yield, or 
mw he its colour, there are ſome critical times, and other circumſtances, to 
au e obſerved ; an eaſy miſtake wherein often defeats the dyer's expectation, 
1 his very great loſs; which, ſometimes, he knows not to what he ſhould 
* pute it: and of this, I have heard ſeveral of them complain. And, there- 
Cel 


woad, tho' growing plentifully in England; and, inſtead of it, employ in- 
go, tho' it coſt them dearer, as being brought hither from Spain; Barba- 

2s, or the Eaft-Inadtes. | 4 

Our London refiners, when to part ſilver and copper, mY diſſolve the 

Wixture of them in Aqua fortis, afterwards greatly dilute the ſaturated men- 

uum with fair water, and then with copper-plates, ſtrike down the fil- 
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quor may be 1mprov*d to the beſt advantage, they pour it upon what they 
| whiting ; that is, white chalk or clay, finely powder'd, cleans'd, and 
Wade up into balls, wherewith the tinged parts incorporating themſelves, 
, in ſome hours, conſtitute a ſort of verditer fit for painters, c. lea- 


k 1 s the reſt of the menſtruum an indifferently clear liquor; whence they 
- t 7 Wecrwards, by boiling, obtain a kind of falt-petre, fit, with the addition of 
T5 riol, to yield them a new Agua fortis. But ſometimes the refiners cannot 


ake this verditer for a great while together, yet know not whence their 
bility proceeds. Of this contingency, I lately heard one of the moft emi- 
Int of them complain; tho', for his part, he had found a remedy for it: 
* ichs, to warm the menſtruum well before it be poured on the whiting, 
0 a crcon the tinged parts would then faſten, tho not when poured on cold. 

w_ One of the overſeers of the chief copperas-works we have in England, 
de r ured me, that by the miſtake or neglect of a circumſtance, in point of 
17 , they had frequently loſt ſome thouſand pounds weight of vitriol at a 
e: Which would degenerate into an unctuous ſubſtance, not to be reduced 


> man 
hing | 


d expoling it, with the unprepared ſtones, to the rain and ſun, to be 


* ed en, and fitted to yield it, after the fame manner with thoſe crude 
oaerals. | r eee 
oy Joſephus Acoſta, who diligently ſurvey'd the famous mines of Peru, and, 
ny 2 one who was not a chymiſt, has deliver'd many conſiderable and judi- 
as 1 161 about them, ſays, it is ſtrange to ſee, not only the diffe- 
L. I. 


a rence 


f dre, many of our leſs expert dyers, to avoid thoſe hazards, leave off the uſe 


r. But becauſe much copper thus remains in the menſtruum; that the 


good vitriol again, unlefs by the tedious way of throwing it abroad, 


wy a 
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<« rence betwixt the refining of metal by fire, and, without it, by quickſily, | 
but alſo, how ſome of theſe metals refined by the fire, will not melt, why 
te that is blown with any artificial wind, but requires the natural air, N 
* metal of the mines of Porco,” ſays he, © is eaſily refined with bellow, 
*« whilſt that of the mines of Potoxi cannot be fuſed with bellows ; but oi 
&« by the breath of their ſmall furnaces, built upon the ſides of mountain 
e directly where the wind lies: and tho? it be hard to aſſign a reaſon of thy 
e difference, yet the thing is certain, and confirm'd by long experience" 
If any trade obliges the artificer thoroughly to underſtand the mana, 
ment of the materials employ*d therein, it is that of glaſs-making ; 3 
even in the moſt ordinary operations of this art, there happen, now and the, 
little accidents, which, tho* they know not well what to aſcribe to, are yet 
pable of hindringthem from performing what they have done a thoufandtins WS 
An eminently ſkilful workman, whom I had purpoſely engaged to make fon 
veſſels that required more than ordinary dexterity, was, lately, unable y 
make metal tolerably fit to be uſed ; and therefore he deſired me ta con 
again another day, when he would try to retrieve his misfortune. But, x 
turning by appointment; his metal again prov'd unſerviceable; and infte 
of being colourleſs when cold, it ſeem'd ſtain'd with blue and yellow, al 
was, beſides, too brittle; ſo that it need be no ſuch wonder, if phil 
phers and chymiſts, ſometimes mifs the expected event of an experime 
but ſeldom try*d ; fince tradeſmen themſelves cannot always accomylik 
What, if they were not able frequently to perform, they could not ſubſit 
It is affirmed by Helmont, po, others, who treat of the Lapides cancron 
that they grow within the ſkulls of craw-fiſhes; but I have known good in 
tomiſts complain, that they have there ſought them in vain ; yet we 
often taken thoſe ſtony concretions out of the heads of ſuch fiſh*. M de. 
Paſſing lately thro* Hungerford, a town famous for craw-fiſh, we made di 
gent enquiry into their nature; and were there inform'd, that the con 
tions above-mentioned, are to be found in their heads, only about that ſa 
ſon of the year wherein they. ſhift their ſhells; and that at other times, 4 
veral perſons had in vain endeavour'd to obtain them. And, indeed, haviy 
at the laſt time of my being there, about the latter end of June, du 
many of the larger ſort to be taken out of the water, we found thoſe li 
{tones in the head of but one of them; tho? about a fortnight before, 
had taken out of the uſual part of their heads, ſeveral ſuch concretions # 
to magnitude and ſhape ; but ſo ſoft, that we could eaſily cruſh them ł 


We are aſſured by Monſ. Geoffroy, from | change of ſhell, when they are weak, i 
his own obſervation, that the ſtones taken | and ceaſe to feed ; that afterwards, the ir! 
diut of the heads of craw-fiſh, belong not to | ſurrounded with a new ſtomach, and al 
* Y. the brain, but the ſtomach of the creature, niſhes inſenſibly, till it entirely diſapp="wl 
which lies underneath ; that they do not ſup-] and, laſtly, that theſe ſtones, with the 1 
ply matter for a new ſhell, but are to be found | brane of the old ſtomach, ſerve to nowil "i 
after the ſhell is formed ; that the animal, in animal, during its fickneſs, upon its chang i 
changing its ſhell, changes alſo its ftomach, | ſhell. Memoir. de I Academ. Roy. 4 
and, perhaps, its inteſtines; that theſe ſtones | p. 409. 
appear not, but at the time of their annual | 


1 ji 


The Uſefulneſs of Philoſophy. 171 
ert our fingers. And certainly, miſtakes in point of time, have greatly 
ejudiced the reputation of many truths. Aſellius ingenuouſly acknow- 
W155. he had nearly miſs'd the diſcovery of the lacteal veins, becauſe, ha- 
ng at firſt ſuſpected thoſe unlook'd- for white veſſels, which he took notice 
in the meſentery of a dog, diſſected alive, to be ſome irregular ramifi- 


y W.:ons of nerves; he was much confirm'd in his conjecture, by the next 
mu! Ig he open'd : for taking him at an inconvenient time, after feeding, the 
nder veſſels he look'd for, being deſtitute of chyle, were not conſpi- 


ous; ſo that he had loſt the benefit of his firſt lucky obſervation, had not 
W: fagacity led him to ſuſpect, that if a dog were plentifully fed, at a con- 
Wnient diſtance of time before diſſection, the veſſels, ſwell'd with alimental 
Wice, would be more diſcernible : and,, in purſuance of this conjecture, he 
ade that famous diſcovery of thoſe veins. | 

we may ſay, in the general, that ſuch circumſtances, as are very difficult 


tn obſerve, or ſeem to be of no concern in an experiment, may yet, in many 
on es, have a great influence in the event of it. If on either pole of a good 
, d load- ſtone, you gently draw the back of a knife, which has not be- 
ne e receiv'd any magnetic influence; you may obſerve, that if the point 
= the blade have, in this motion, paſſed from the r of the ſtone to- 
ni rds its pole, it will attract one of the extremes of a librated magnetic 
** edle: but if you take another knife, that has never been invigorated, and, 


Won the ſame pole of the load-ſtone, thruſt the back of it from thence to- 
bit rds its equator, the point of the knife will, by this bare difference of 
Wiition in the blade, acquire ſo different a magnetic property, or polarity, 
m that which was given to the former knife, by the ſame pole of the 
d-ſtone, that it will not attract, but rather ſeem to repel that end of the 
gnetic needle which was attracted by the point of the other knife. This 
Wprobable experiment we have made, not only by paſſing ſlender irons upon 
extremities of arm*d load-ſtones, the breadth of whoſe ſteel-caps may 


Joes der it ſomewhat leſs ſtrange ; but even by affrictions of ſuch irons upon 
1cs, pole of a naked terella. But how far this ſurprizing obſervation inſi- 
havin es the operations of the load-ſtone, to be perform'd by ſtreams of ſmall 
„cu cles, perpetually iſſuing out of one of its poles, that, after wheeling 
ſe lit dut, re- enter at the other, we ſhall not now examine; tho? this ſeems one 


Wc moſt likely phenomena we have met with, to hint a probable mag- 


ore, | 
ion f ical hypotheſis. But hence it plainly appears, how great an influence a 
\em b umſtance, which none but a magnetic philoſopher would take notice of, 


have on an experiment. 

Artificers give very different tempers to ſteel, by holding it in the flame, or 
t, for different minutes of time. I have a graver, ſaid to be of Damaſco ſteel, 
Wole temper is ſuch, that I cannot let it down by any art; tho' one, who has 
che opportunity of making more than ordinary enquiry into matters of this 
re, aſſures me, he can eaſily ſoften this kind of ſteel, by only taking it off the 
at a certain juncture of time; differing from that obſerv'd in ſoftning the 
mon gravers. And who knows, but that in many other experiments, 

ingly deſpicableand unheeded circumſtances may be of great moment; tho', 

A a 2 | thro? 
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thro' want of particular obſervations, men have not generally taken ng 
of their importance. bs AC LATET 4 

Many planters have, with wonder, obſerv'd, that ſome grafts of chem 
trees, for example, have yielded fruit the ſame year wherein they were gry, 


ed 3 (as 1 have obſerved ſom plants to bear in the ſame qu arter of the Jea | 


and others not till the year after their inſition; tho? neither in the goodng; 


of the graft, nor in that of the ſtack, they had remark'd any diſparity, v 


which this difference could be aſcribed; and, therefore, the bearing, ory 
bearing of the ciens of a cherry-tree, the firſt year of its inſition, is, by then, 
look*d-upon as a thing merely contingent, Yet, Lam inform'd, by the tri 
of more than one of the moſt ſkilful and experienc'd grafters of theſe par, 
that a man ſhall ſeldom fail of cherries from the graft; the ſame year in,whig 
the inſition is made, if he take care the graft be of a good kind, and hay 
bloſſom- buds upon it; but if they were only leat-buds, it will not bear i 


the ſecond ſeaſon. And to diſcern ſuch buds as are fit to produce bloſſom; i 


from ſuch as will diſplay themſelves only in leaves, is no difficult matte; 
the former ſort being more full, large, and round than the latter, which lh 
lie more flat and cloſe to the graft. | 


By the Virgula divinatoria, many mineraliſts pretend to diſcover the lun 
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veins of metals. Some ule a forked hazel, whoſe horns they hold by te CON 
ends, one in each hand: and others content themſelves with a hazel-roddEW,oGtic 
the ſame year's ſhoot, which they bind on to another ſtreight ſtick of ical 
other wood; and walking ſoftly with it over thoſe places where they WR eque 
pect metals to be conceaPd, they ſay, that, if they pais over a metal hings 
vein, the wand will, by dipping there, diſcover it. And. I know lon: RW of 
who affirm, that by holding metals ſucceſſively in that hand where the WW here 
is, it may be diſcover'd what determinate metal predominates in the vel; dne 

for that when the metal where with the mine chiefly. abounds, is held int Ke 
ſame hand, the wand will manifeſtly bow more ſtrongly, than when iti f any 
held in conjunction with any other metal. What to determine, as to ti ne e 
truth of this experiment, I know, not: for Agricola himſelf, after a long® ere 
bate concerning it, tells us, that an honeſt metalliſt will not uſe this rod; _ 
and that, if he be ſkilful, he may do without it; 5 tho” indeed, ſays he, ! at it 
does afford ſome actual ſigns of veins.” Kzrcher informs us, that, hai Pruſh) 
exactly try'd the experiment with metals, he, could not find it, in any m. here 
ſure, to ſucceed: and we ourſelves, having, ſeveral times made trials of t diffe 
the preſence of the moſt confident aſſertors of its truth, could not be i: {Wibttar 


fied, that the wand did ſtand either to the metals placed under it, or to 


metalline veins, when carry*d over mines whence metalline ore was at 


very time digging out. But, on the other ſide, many eminent author, i 
even our diligent country- man Gabriel Plat, aſcribes very much to this 
tecting wand; and many perſons, in other things very far from credulo 


have, as eye-witneſſes, ſolemnly aſſerted the truth of the experiment“ 

me. And one gentleman, who lives near the lead-mines in Somer eit 

leading me over thoſe parts of them where we knew there run metalin 

veins, made me take notice of the inclination of the wand. when we 7 nd I 
— 1 | 1 
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er a vein of ore; and proteſted that the motion of his hand did not at all 
ontribute to the inclination of it; but that fometimes, when he held it very 
it, it would bend ſo ſtrongly, as to break in his hand. And to convince 
e that he believed himſelf, he did, upon the promiſes made him by his 
Wipping-rod, put himſelf to the great charge of digging in untry'd places 
or mines. Among the miners themſelves, I found ſome who made uſe of 
nis wand, and others that laugh'd at it. This I muſt take notice of, as 
Peculiar to the experiment, that the moſt knowing patrons of it confefs,. 
What, in ſome mens hands it will not ſucceed: ſome hidden property in him 
Who uſes the wand, being able, as they ſay, to overpower and hinder its 
Inclinatory virtue. To which I muſt add, what a very famous chymiſt, who 
firms himſelf to have try'd many other things with it, beſides thofe that are 
Fommonly known, very ſolemnly profeſs'd to me, upon his own knowledge, 
What, in the hands of thoſe very perfons wherein the rod will work, there are 
ertain unlucky hours, govern'd by particular planets and conſtellations, du- 
Wing which, it will have no effect. But of this experiment I muſt ſay, as I 
Wo in all doubtful caſes, that thoſe who have ſeen it, may much more rea- 
Pnably believe it, than thoſe who have not. 
F 'Tis not only in experiments, but obſervations alſo, that much may be gz,,ims 
ſcribed to contingency; witneſs the great variety in the number, magnitude, contingent, as 
Poſition, figure, &c. of the parts of a human body, taken notice of by anato- el as experi- 
Wical writers; about which many errors would have been deliver'd, if the 7*"* 
Fequency of diſſections had not enabled men to diſcern betwixt thoſe 
Wings that are generally and uniformly found in anatomiz*'d bodies, and 
oſe which are but rarely met with. I was lately preſent at a diſſection, 
here we obſerv'd, that the interval betwixt two ribs, was, near the back - 
one, fill'd up with a thick bony ſubſtance, which ſeem'd to be an ex- 
anſion of the ribs, and appear'd not to have grown there upon occaſion: 
Wt any fracture, or other miſchance. Near the ſame time, being at a pri- 
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o th ate diſſection of a large young body, an ingenious profeſſor of anatomy, 

g. ere preſent, chancing to cut a great nerve, ſpy*d in the ſubſtance of it a little 

N a very red liquor; but, concluding it to be blood, I preſently ſuſpected, 
NJ 


| at it might proceed from ſome ſmall unheeded drop, taken off, by the 
av; ruſhy ſubſtance of the nerve, from the knife wherewith it was cut. 
mer RV herefore, carefully wiping a diſſecting knife, I cut the nerve aſunder in 
{it different part, and found another very little drop of pure blood in the 
> {att bſtance of it, as before. This I did again, elſewhere, with like ſucceſs; 


ton d ſhew'd it to the by- ſtanders, who were ſurpriz'd to ſee a blood-veſſel 
+ che body of a nerve. This I the leſs admir'd, becauſe I have, in the 
8 1 a of an oxe's eye or two, obſerv'd little turgent veins, manifeſtly full of 
18 00d. "; Cos ra” 
- We farther obſerv'd, in the ſame body where we took notice of tlie 
al 


regular conjunction of two ribs, that the lungs, which were very ſound, 

aa ſupernumerary lobe on one fide, which differ'd ſo little from the 

call" Wn chers, that we did not, 'till we had diſplay'd the whole, take notice of it. 

| mo ind I remember, in another diſſection, the lungs, which otherwiſe = 
| pear* 


174 


pear*d ſound, ſeeming, in ſeveral places, to be faſten'd to the ribs; two j. 


The Uſefulneſs of Philoſophy. 


genious anatomiſts preſent, affirm'd, the one, that he had never ſeen an 
lungs, unleſs exceflively morbid, adhering to the thorax ; and the oths, iſ 
that he had ſcarce ever open'd a diſeaſed body, wherein the lungs did ny 
thus adhere. | 

Many eminent authors declare, they have ſeldom failPd to find the toky 
of virginity among ſeveral females of their diſſecting; whilſt many other 
very eminent and experienced artiſts peremptorily profeſs, they have ſeldgn 
or never found it in perſons of the moſt undoubted chaſtity : and certain 
it is very ſtrange, that, about a matter which ſeems ſo eaſily determinab}; iſ 
by ſenſe, accurate and ſober men ſhould ſo widely diſagree, 

Tho? Dr. Harvey, and Dr. Highmore, both inſiſt on the production ani RS 
changes obſervable in hens eggs, as the patterns whereto the generation «i 
other animals may be referr'd: yet, in the progreſs of nature in the formatin 
of a chick, we have often obſery*d conſiderable variations, in point of time, 
and other circumſtances, from what they deliver. And this diverſity my 
eaſily proceed from the different conſtitutions of hens, their differing afliduiy 
in fitting on their eggs, the different qualifications of the eggs themſelr, 
and ſeveral other particulars of the like nature. And taking notice of thi 
to Dr. Highmore, he readily acknowledg'd, that he himſelf had, likewiſe, od 
ſerv'd ſeveral circumſtances in eggs, whilſt they were hatching, which y 
ried from thoſe ſet down in his book; tho' he had there accurately a 
preſs'd the changes he diſcern'd in thoſe eggs, which, at that time, afford 
him his obſervations. And, indeed, there are certain things of ſuch an 
ture, that the accuracy of ſcarce any ſingle man, in making an obſervatini 
about them, can ſecure him from appearing unſkilful, or unfaithful ini, 
unleſs thoſe who ſhall afterwards examine the thing, ſhew more than ord 
nary equity and ſagacity, 

He who firſt affirm'd, that a needle invigorated by a load-ſtone, confſtanty 
turn'd its extremes to the oppoſite poles of the earth, could ſcarce ſuſpec 
himſelf of having deliver'd any thing which he had not carefully try 
yet which of thoſe two excellent pilots, Oviedo and Cabot, firſt in Ameri 
compar*d the meridian line, afforded by magnetical needles, with one m 
thematically drawn, and thereby obſerv'd the variation of the needle, 0 
its declination from the true meridian, might eaſily conclude our fom 
obſerver miſtaken. And this ſecond obſervation might appear to have ben 
as careleſly made to an hundred other obſervers, if navigation had nd 
made it appear, that the declination of the needle is far from being tz 
ſame in all places: for tho* Cardan affirms the load-ſtone to decline as mſi 
degrees, as the pole-ſtar is diſtant from the pole of the world; yet com 
experience ſufficiently manifeſts the falſity of that aſſertion. For about 
iſlands of the Azores, eſpecially that of Corvo, over which the firſt mi! 
dian is ſuppoſed to paſs, the magnetic needle hath been obſery'd to reſſt 
the poles, without any ſenſible declination from them ; but, in other plach 
it varies ſometimes eaſtward, ſometimes weſtward, more or leſs; {0 
our venturous countryman, Captain Fames, obſerv'd it, in 63 degrees, nut 
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\ titude, to be no leſs than 27* 481. And a late learned mathematical 


iter makes the declination, at Davis's ſtreights, to amount to what is 
if W moſt incredible, 50% Nay, this defleCtion of the needle, ſometimes to 
Ine fide of the meridian, ſometimes to the other, happens with ſo much 


regularity, that both Kircher, and other magnetical writers, almoſt deſpair 
F reducing the obſervations of this kind to any general hypotheſis. And 
I great ſailor aſſur'd me, that near the coaſt of Greenland, he found the 
Fariation of the compaſs to be 225. and not very long after to be ſcarce any 
all; which ſtrange alteration he knew not what to make of. And per- 
aps very few, even of the exacteſt of theſe obſervations, made an age ſince, 
Hould now appear accurate to thoſe who ſhould examine them in the very 
me places, and the very ſame manner, wherein they were formerly made. 
V that the moſt diligent of thoſe obſervers would appear negligent to us, 
the ſagacity of ſome of their ſucceſſors had not prompted them to ſuſpect, 
Kat even upon the ſame ſpot, the needle's variation may vary. And hay- 
Sz, not long ſince, inquired of an excellent Engliſh mathematician, what 


e, that by comparing of ancient obſervations with thoſe made by him- 
If, and other accurate mathematicians at London, he had found the decli- 
tion conſtantly to decreaſe ; and, as he conjectured, 12 or 13 minutes in 
year“. And it will be yet more difficult to ſet down any obſervation of 
is nature, which ſhall appear exact to poſterity, if that ſtrange thing be 
e, which was related to Kircher, by a friend of his, who affirms himſelf 
have obſerv'd a notable change of the needle's variation, at Naples, after 


pati great fiery eruption of the neighbouring mountain Veſuvius; which al- 
in tion he rationally ſuſpects to have proceeded from the very great change 
or de in the adjacent ſubterraneal parts, by that great conflagration. And, it 


ms, the ſame obſervation has been elſewhere made by mathematicians. For 
rnier tells us, that, ſince the great burnings of Veſuvius, the declina- 
n has notably chang'd in the kingdom of Naples. And the ſame author 
s, there are perſons, who have obſerv'd, that the ſame needle, which 
lin'd g. upon the ſurface of the earth, being carry'd down _y low, 
o certain caves, declined quite otherwiſe; tho*, poſſibly, thoſe who 
de the obſervation, might be miſtaken, without ſuſpecting it themſelves. 
E 1 ſhould ſcarce have imagined, unleſs my own particular obſervation had 
Worm'd me, in how great a variety of ſtones and other foſſils, the ore of iron 
Wy lurk diſguiſed : ſo that *tis no way incredible, that chymiſts themſelves, 
much more, that mathematicians, and others, not being aware of this 
cular, may preſume, becauſe they ſaw not any minerals, like the vulgar 


Dr. Halley, from conſidering the different | tion, two near each pole of the equator ; and 
ation of the needle, in different parts of the | that in the parts of the world near any one of 
Aqueous globe, has advanced a very ingenious | theſe magnetic poles, the needle is govern'd 
teſis to ſoive the phenomena of it, by ſup- | thereby; the neareſt to the pole being always 
ng that the whole earth is one great magnet, f predominant over the more remote. See Philoſ. 
ing four magnetic poles, or points of attrac- | Tranſ. No. 148. p. 208. 


iron 


had obſerved concerning this alteration of the needle's variation; he told 
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iron ore, in the deep caves above-mention'd, that there is nothing of th 
metal there; when, indeed, there may be enough to occaſion that defleyiq 
of the needle, which, eſpecially if it be ſtrongly excited, may be oſte 
drawn aſide by iron, or other magnetic bodies, at a greater diſtance, thy 
thoſe, who have not try*d, would fuſpe&. And this may, perhaps, be i 
reaſon, why, in the little iſland of Iva, upon the coaſt of Taly, where ther i 
dig up iron, and plenty of load-ſtones, of which, I have ſeen in Tuſcany of, 
prodigious bigneſs ; there is, in the neighbouring places, ſuch a ſtrange di 
parity of the needle's variation, as curious men have recorded. But my, 
netical and anatomical obſervations, are not the only ones, which are fb 
ject to diſagree, without the negligence of thoſe who make them. 

I forbear to inſiſt on medicinal experiments and obſervations, becu 
they are ſo numerous, and univerſally ſubject to ſuch uncertainties, thut 
would be tedious. It is, indeed, much more difficult, than men can im 
gine, to make an accurate experiment in phyſic; for often, the ſame diſt 
proceeding, in ſeveral perſons, from quite different cauſes, will be incren 
in one, by the ſame remedy which has cured it in another. And not oi 
the conſtitutions of patients may as much alter the effects of remediez, z 
the cauſes of diſeaſes; but even in the ſame patient, and in the ſame dl 
eaſe, the ſingle circumſtance of time, may have almoſt as great an operati 
upon the ſucceſs of a medicine, as either of the two former part'cilnW 
But, beſides the general uncertainty, to which moſt remedies are ſubi 
there are ſome few that ſeem obnoxious to contingencies of a peculiar wi 
ture. Such is the ſympathetic powder; of which, not only many phy ſic 
and other ſober perſons, have aſſured me, they had ſucceſsfully mat 
trial; but I have thought myſelf an eye-witneſs of its operation: and 
not only many have found it fail their expectation ; but trying ſome of oi: 
own preparing, upon myſelf, I found it ineffectual, and unable to ſtop 
much as a bleeding at the noſe ; yet upon application of it, a little betor 
we had feen ſuch a bleeding, tho? violent, ſuddenly ſtop*d, in a perſon, wit 
was ſo far from contributing, by his imagination, to the effect of the po 
der, that he derided thoſe whom he ſaw apply it to ſome drops of his blod 
That therefore, the ſympathetic powder, and the weapon-ſalve, are new 
of any efficacy at all, I dare not affirm ; but that they conſtantly pet 
what is promis'd of them, I muſt leave others to believe. Pioney-root Wh 
been much commended, both by antient and modern phyſicians, as an am 
let againſt the falling-ſickneſs: yet has it, by many, been found ineffetw 
J have been apt to ſuſpect, that its inefficacy might poſſibly proceed i 
having been unſeaſonably gather'd; and, when I was laſt in the weſt of A 
land, acquainting the moſt eminent Galenift there with my conjecture, 
cones me in it, by aſſuring me, that he had often try*d that root, & 
ſeaſonably gather'd, without ſucceſs : but having lately gather'd it under: 
proper conſtellation, as they ſpeak, which is, when the decreaſing VR 
paſſes under Aries; and ty'd it, being firſt lit, about the neck and arm" 
his patients; he had cured more than one, whom he named to me, of 2 
eplleply. Agreeably hereto, I find, that a famous phyſician of co ' 
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Wronficur des Grands Prez, in the laſt of his obſervations, communicated to 


fi Ents from the falling ſickneſs, by the ſingle outward application of piony- 
thn | Pots, collected and apply'd, as above mention'd. But, tho? he thence in- 
ek rs the uſefulneſs of obſerving the ſtars in the practice of phyſic ; yet, before 
ther WE Puch ſtreſs be laid on ſuch improbable notions, as are the moſt of thoſe of 
of MW Fdiciary aſtrologers, the influence of conſtellations upon ſimples, ought, by 
% gorous and competent experiments, to be better made out, than it hitherto 
been. g 

15 hut to leave contingent medicinal obſervations; I have obſerv'd, even 

FPathematical writers, to deliver ſuch obſervations, as do not regularly hold 
cn ue. For tho? they claim it, as their privilege, and glory to affirm nothing, 
hat Fu what they prove by demonſtration ; and tho? they are uſually more at- 
in S&ntive and exact, than moſt other men, in making philoſophical obſerva- 
i: ons; yet the certainty and accuracy of what they deliver, mult be re- 


ain'd to thoſe purely mathematical ſtudies, arithmetic and geometry; 
bere quantity is abſtractedly conſider' d: for we are not to expect the 
me accuracy, when they deliver obſervations of ſuch things, wherein mat- 
Er, and its properties, muſt be conſider'd. And, much leſs ſhou'd this be 
pected, when they deliver obſervations made by the help of material in- 
ruments, fram'd by the hands and tools of men. Many modern aſtrono- 
ers have written of the Maculæ and Faculæ of the ſun, ſo, as to perſuade 
Peir readers, that ſome of them are almoſt conſtantly to be ſeen; and I 
I willing to think, that it was their having ſo often met with ſuch pheno- 
Pena in the ſun, that made them write as they did; yet, when I firſt ap- 
Wy'd myſelf to the contemplation of theſe late diſcoveries, tho' I wanted 
Wither good teleſcopes, nor a dark room, to bring the image of the ſun 
to; it was not till after a great while, and a multitude of fruitleſs ob- 
Wr vations, made at ſeveral times, that I could detect any of theſe ſpots, 
hich have, during many months, appear'd ſo much ſeldomer than, it 
ems, they did before, that I remember a moſt ingenious profeſſor of 
tronomy, excellently well furniſh*'d with dioptrical glaſſes, about that 
me complain'd to me, that for a very long while he had been unable to ſce 
dem. And as for the Faculæ, that are written of as ſuch ordinary phe- 
Womena, I mult profeſs that a multitude of obſervations, made with good 
leſcopes, at ſeveral places and times, whilſt the ſun was ſpotted, has 
arce given me to ſee, above once, the expected brightneſſes. 
And, as the nature of the material object, regarded by the mathemati- 
n, may thus deceive the expectations, grounded on what he delivers; 
„ the like may happen, from the imperfection of the inſtruments employ'd 
the ſenſible obſervations, whereon the mix*d mathematics depend. This 
manifeſt in the diſagreeing computations, that famous writers have given 
of the circumference of the terreſtrial globe; of the diſtance, and mag- 
tude, of the fixed ſtars, and ſome of the planets ; nay, and of the height 
"= 2ountains: which diſagreement, as it may often proceed from the dit- 
ent method, and unequal ſkill of the ſeveral obſervers; ſo in many 
} Vor. J. B b caſes, 


e famous Riverius, ſolemnly profeſſes, he had, ſeveral times, freed his pa- 
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caſes, it may be imputed, to the greater or leſs exactneſs, and manageabt. ! ue, 
neſs of the inſtruments employ'd. The great Tycho Brabe, who, beſides h Widen 
time and induſtry, has beſtow'd vaſt ſums on aſtronomical inſtruments, 4. Hay 
ſerves to be heard on this occaſion. A ſmall error,” ſays he, may be cally i vc 
committed, even with the larger inſtruments ; and if the ſituation a Wis o 
ce manner of uſing them be not wonderfully exact, abominable miſtakes vi wi 
be made. Beſides all this, the inſtruments themſelves, will, by uſe d en! 
ce time, degenerate : for, unleſs they be exquiſitely made of ſolid metal, thy M thi 
will ſuffer changes from the air; and, unleſs they are large, the diviſig, MW own 
<« thereon cannot be ſufficiently exact. But in this caſe too, their weight a eaſor 
bulk are detrimental; fo that hence they eaſily decline from the prope Fir 
e plane, or poſition, and grow unmanageable. And therefore, greater pr. il of 
« tection is required in aſtronomical inſtruments, and greater ſkill to man c Ol 
<« them, than has been hitherto generally taken notice of. This we hay pn 0 
found by long practice and experience, and with no ſmall coſt and labou»Pight 

And as for the obſervations made at ſea, Fournier advertiſes us, that upy Raving 
tryal of many inſtruments, both at ſea and a-ſhore, no aſtronomer in t. d la 
world, can be ſure to make his obſervation at ſea, within ten minute i ng, 
the preciſe truth. And, indeed, the obſervations of ſkilful mathematicuW&Fo!c ! 


W an 
Wn will 
Waract 
dng-ni 
acc, 

We ſou 


may diſagree ſo much, when they pretend to give us the determinate me. 
ſures of things, that, of three very eminent moderns, who have taken upy 
them to determine, from experiments, the proportion betwixt air and wan 
the one makes not the weight of the latter to exceed that of the former: 
bove 130 times; whilſt the other reckons water to be between 13 or 1, 
hundred times, and the third, no leſs than 10000 times, the heavier : nott 


mention a late famous writer or two, who have thought water, in com gh 2 
riſon of the air, vaſtly under-reckon'd, even by this laſt eſtimate. A ee 
we have made an experiment, relating to this ſubject, which, tho? repem ® oil 
ſeveral times in an hour, yet we fail'd twice as often as we ſucceeded in tu m 
time, without being able to know how the thing would prove before- hu 74 
wichin ſome pounds weight. It in 

Hence, then it appears, that thoſe experiments ſhould be ſeveral times vi 94 
carefully try'd, upon which we mean to raiſe conſiderable ſuperſtructurs «ig 
either theoretical or practical; and that it is unſafe to rely on ſingle exper © Sl 


Te re 


ments, eſpecially when minerals are concern'd: for many, to their colt, lu 


found, that what they at firſt look'd upon as a happy mineral experimen Ah b 
bas prov'd, in the iſſue, the moſt unfortunate. ie * 


And this diſcourſe may, alſo, ſerve as a kind of apology for ſober expe! 
mental writers, in caſe, we ſhould not always, upon tryal, find the ei- 
riments and obſervations they deliver, anſwer our expectations. And, . 
deed, it would prove a great diſcouragement to wary and conſider 
naturaliſts, from enriching the world with their obſervations, if they (how 
find, that their faichfulneſs, in ſetting down what they obſery'd, 5 
able to protect them from the imputation of falſhood ; but that by pub 
ing any thing for tie good of others, they muſt expoſe their reputation! 


all the uncertainties whereto their experiments may prove obnexious. 1 
| ine, 
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e, indeed, if a writer be fabulous, or a plagiary, and delivers things, con- 
Wacntly, from hearſay ; and his experiments, upon tr1al, ſucceed not; we 
Way be allow'd to aſcribe their unſucceſsfulneſs rather to him, than to our- 
Nes, or chance. But if an author, uſually known to deliver things upon 
Js own knowledge, and who ſhews himſelf careful not to be deceiv'd, and 
Wnwilling to deceive his readers, ſhall deliver any thing, as having try'd, or 
Wn it, which, yet, agrees not with our experiments; *tis a piece of equity 
© think, unleſs we have ſome manifeſt reaſon to the contrary, that he ſer 


F-:\on, it does not conſtantly hold true. 
Finding the Lord Verulam to deliver, that ſpirit of wine will ſwim upon 
Ii of almonds, we immediately made trial of it; but, ſeveral times, found 
e oil to ſwim upon the ſpirit. Our tenderneſs, however, for the reputa- 
Hon of ſo great and candid a philoſopher, made us think, that, poſſibly, he 
ight have uſed ſpirit of wine more pure than ordinary ; and, therefore, 
Raving provided ſome that was well rectified, the oil readily ſunk therein, 
Wd lay quietly at the bottom. Thus, alſo, the learned Dr. Brown decla- 
Pig, that Aqua fortis will quickly coagulate common oil, we put ſome of 
Hole liquors together, and let them ſtand, for a conſiderable ſpace of time, 
an open veſſel, without finding any ſuch change in the oil: but, bein 
willing, that ſo candid and faithful a naturaliſt ſhould ſuffer in his 
Waracter, we, again, made the trial with freſh oil and Aqua fortis, in a 
rg :-neck'd vial, left open at the top; which we kept both in a cool 
ace, and afterwards, in a digeſting furnace: yet, after ſome weeks, 
We found no other alteration in the oil, than that it had acquir'd a 
ah and lovely tincture. But, at length, ſuſpecting our materials, we 
Wang'd them; and, . repeating the experiment, found, after ſome hours, 
Wc oil coagulated into the form of a whitiſh butter. And, perhaps, I 
Way myſelt, on ſome occaſions, ſtand in need of the like equity I have 
en careful to ſhew towards others. A very ſkilful chymiſt, by keeping 
in a vehement fire, for ſeveral days and nights together, and freeing 
e extracted liquor ſo carefully, both from its phlegm and terreſtrial feces, 


peut 
in thit 


-hand, 


pl Wepar'd a ſpirit from it; wherewith, I muſt freely confeſs I diſſolv'd 
co de gold: tho? I could not find, that the ſolutions I made of that metal 
| * Were red, but, rather, of a yellow, or golden colour, much like thoſe ob- 
Amen md by Aqua regis. But, neither this artiſt, nor I, have been able to 
7» ake another ſpirit of ſalt, capable of diſſolving gold, notwithſtanding all 
0 © induſtry we have employ'd about it: which makes me refer this to con- 
zen ernt experiments; unleſs the proſperous event of our former trial may 
4 aſcrib'd to the quality of the falt diſtill'd, which was brought from the 
(1.24 of Mayo ; where the ſcorching ſun makes, out of the ſea-water, a 


t, that is accounted much ſtronger, and more ſpirituous, than that of 


ſholi 1 

ö * ance, and other more temperate climates. I once, alſo, inſtantly changed 
ii: colour of common oil, from a pale yellow, to a deep red, with a few 
405 os ot a liquor, that was almoſt colourleſs. But this experiment we 


\ of 


| , ſeveral times, in vain, attempted to make again. And, therefore, 
Wy 


B b 2 | - when 


on his experiment, or obſervation, as he made it; tho', for ſome latent 
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ments. The phyſician does not renounce his profeſſion, becauſe mal 
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when I am ſatisfied of the abilities and circumſpection of a writer, ind 


livering a matter of fact, upon his own knowledge, Ido not, preſently, . 


ject his obſervation, as untrue, when it ſeems to be contradicted by a mor 


undoubted obſervation, or to contradict a receiv'd and plauſible hypotheß 
or tradition: but, rather try if, by a proper diſtinction, or limitation. 
can reconcile them; unleſs there appears ſome cauſe, that might lead hy 
to miſtake : for there ſometimes happen irregularities, contrary to the uſu 
courſe of things; as is evident in monſters; ſometimes, the receiy'd hyy, 
theſis will not hold ſo univerſally as men preſume ; and ſometimes, to 
the contradiction betwixt the obſervations may be only imaginary, and{ 
they may both be true. 

That ſpiders are harmleſs in Ireland, is a known thing in that countr 
yet I dare not deny what the learned Scaliger, ſomewhere, affirms, that 
Gaſcony, their venom is ſo pernicious, that they, ſometimes, poiſon tho 
who tread upon them, thro? the very ſoles of their ſhoes. And, even he 
in England, ſome ſpiders are venomous, without biting. 

It is generally taken for granted, that, under the ſame meridian, t! 
magnetic needle keeps, every where, the ſame variation; whence many e 
ſons, upon reading the relations of the Hollanders, how, under the meridn 


that paſſes by the iſland of Corvo, where the needle points directhy: ; 


the poles, and which is, therefore, uſually reckon'd the firſt meridian, th 
found, at about 46* of northern latitude, a declination of about 7 or 
and, again, at about 35 of latitude, a far greater number; and alſo, u 


der the 20th parallel of ſouthern latitude, in the ſame meridian of the A 


10 or 11* of declination z many perſons, I ſay, if they ſhould meet wi 
theſe particulars, might ſuppoſe the Dutch to have been very bad obſer 
becauſe ſuch obſervations agree not with the theory of the needle's de 
nation: yet, if we compare them with others of the like nature, made 
good navigators, and ſkilful men, along other meridians; we may find cul: 
rather to rectify the general opinion, than reject the Dutch obſervations, WA 
their diſagreeing with it. The jeſuit, Jules Alenis, (whom Fournier e 
for the moſt accurate obſerver of the variation, ) failing to China, wit 
thus. You muſt,” fays he, “ take notice of one thing very conſidera: 
« namely, that the farther you go from the equator, . in the ſame merivuis 
e the greater you will find the magnetical variation.” | 
To conclude, tho', in the weſtern parts, it has been obſerv'd, that, 
nerally, the inſide of trees is harder than the outward part; yet, Foun 
who was very well vers'd in the ſubject, treating of the building of nn 
gives it us, for a very important remark, that they have obſerv'd, at Wn 
ſeilles, and all along the Levant ſhores, the wood, next the bark, ®' 
ſtronger, than the heart of the tree. | 
But theſe things ſhould not diſcourage us from the vigorous proſecu 


of our inquiries into nature; nothing we have ſaid, can be interpret" 


intimate more, than a great caution, in obſerving and relying on 


his patients are not cured by his medicines ;. nor the huſbandman for 
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n. plough, though, ſometimes, an unſeaſonable ſtorm, or flood, deſtroys 
„r! harveſt; becauſe they both ſucceed oftner than they fail: ſo neither 
mon duld we, by the contingencies incident to experiments, be deterr*d from 
he king them; becauſe many are ſcarce ever obnoxious to caſualties : and 
on, en among thoſe, whoſe event 1s not ſo certain, we may, probably, make 
d his experiment, very often, without meeting with any unlucky accident : 
usul d ſure the proſperous ſucceſs of many experiments, will well reward the 


Wins employ'd on a few ſucceſsleſs attempts. And here too, it not unfre- 
Pently happens, that, even when we obtain not what we ſeek, we find 
mething as valuable. Thus merchants quit not their profeſſion, becauſe 
ey, now and then, loſe a veſſel; or, frequently, have their ſhips forc'd 
Ho different ports, from thoſe they are bound for. And as the American 
Evigators, employ'd by the European merchants, have, ſometimes, by 
Forms, been forc'd from their intended courſe, and driven upon unknown 
Paſts, and made diſcoveries of new regions, much more advantageous to 
em, than the faireſt winds, or moſt ſettled weather; ſo, in philoſophical 
Fals, thoſe unexpected accidents, that defeat our endeavours, ſometimes 
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NIVERSAL mechanics, or phyſics in general; which, in their full la- 
S titude, include whatever is knowable of the uni verſe, and its paris; as 
they cannot be learnt, or taught at once, have, of neceſſity, been reſolv'd 
o ſeveral diſtin& branches. Many of theſe branches have had particular names 


ed them 4 as, geography, aſtronomy, optics, chymiſtry, medicine, &c. But 


Pat port of natural knowledge, which falls direftly under none of theſe grand heads, 
ems, in amore reſtrain'd ſenſe, to be call'd philoſophy, or phyſics. This, however, 
& - large part of uni verſal philoſophy; and appears capable of affording new bran- 
Fes of ſcience, worthy of particular names; or of being join'd to ſome of the others; 
be aſtronomy of comets has, of late, been added to that of the planets. And, even, 
e conſideration of a ſingle production of nature, or a very feu properties of ſome Po- 
Wes, may give riſe to a new branch of knowledge. Thus, the load-ſtone has intro- 
Ned nagnetics; and the reflexibility, and refrangibility of the fun's rays, the 
Arine of light and colours. | 
As new properties, therefore, come to be diſcover'd in bodies, univerſal me- 
WW nics will be enlarged, and increaſe in the number of its parts; till af length 
becomes complete. [$4 | | | | 
Hence it is, that ſo confiderable a part of Mr. Boyle's works ſtands under the 
Wr1d of phyſics ; for he diſcover'd abundance of new properties in bodies, which had 
Wee: 5:1! little conſider'd; at leaſt, had not been mechanically conſider'd, before his time. 
De doctrine of the ſchools had then perverted philoſophy, and reader'd it unſer- 
W-cable to mankind. But Mr. Boyle has aboliſp'd their chimerical ſubſtantial 
rms, and other uſeleſs and ill-gr.unded notions, by letting in more light upon 
hem; and ſhewn us the true origin of qualities in bodies: and this he has done, by 
h well choſen experiments, that they may, at once, inſtrułt, delight, and be- 
We: the reader, | . 
Indeed, Mr. Boyle appears to have been, in all reſpects, one of the moſt profit- 
Wc authors, who ever treated philoſophy. He is not content, barely, to gain his 
, 2nd firmly to eſtabliſh the doctrine he advances , but is curious in the choice 
be materials he imploys to do it; and ſeldom produces an experiment, (of which, 
„he gives us a ſurprizing number) to confirm, or illuſtrate his aſſertions; but 
% nay, ſome way or other, be made gainful to particular perſons, and advan- 
Vor. I. 0 tageous 
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moral philoſophy: will, alſo, be enlarged ; for ſo far as we can know by natur 
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tagecus to mankind, in general. This, evidently appears, in ſeveralof the followiy 
eſſays ; as particularly, when he treats of forms, of colours, and of cold. His pri 
cipal view in all his writings, ſeems to have been, to render them-uſeful and injry, 
tive. He advances nobarrentheories, or deep abſtrat# ſpeculations ;- but lays dia 
fertile principles, and proves and illuſtrates them by matters of fact, evident jh. 
nomena of nature, and appoſite and fruitful experiments. 

Theſe experiments, tis true, are often taken from the laboratory; andrequiry 
little knowledge in chymiſtry, in order, fully, to underſtand and improve them. Aujj 
were greatly to be wiſh'd, that this art had a larger ſpread ; and were more go. 
rally known, at leaſt in its fundamental operations, and more obvious phenomen, 
The defign of our author, in ſome of the following pieces, was to ſhew how aden 
tageonſly chymiſtry, which,. thro ill management, had almoſt ruin'd philiſoth, 
might be applied to the purpoſes of it. A deſign which the great Sir I. Newt 
has executed ſo far, as, by means of that art, to account for moſt of the operatin 
of nature, in the ſmaller portions of matter; as, by a like ſagacity, be has, wi 
uni ver ſal applauſe, ſolved the phenomena of the larger. | 

Thus much for the author; I muſt next ſay a word to the abridgment. I dyn 
it may not be too haſtily cenſur*d, if, in ſome of the following pieces, and part. 
cularly in the Origin of Forms, there is not that cloſeneſs of ſtyle obſerv'd, whil 
wwe, at other times, employ 3 and which ſeems requiſite in an abridgment. Agri. 
er latitude of expreſſion was here: made choice of, and ſome degrees of repetition. 
mitted, in order. to initiate and ground the leſs knowing, in the principles of th 
true philoſophy, by making all things as plain i as poſſible. To have am. 
trated the matter cloſe, and never to have varied the manner of expreſſion, will 
have render*d the dotirine leſs intelligible ;, and, conſequently, leſs generally uſefi, 

Under. this head of phyſics, I have been obliged to admit a few pieces of Mr. 
Boyle, which, tho* properly philoſophical, yet, treating of the great authir i i 
the uni ver ſe, may, to ſome, appear of too religious a nature for the place aſſyul 
them. But a very great philoſopher aſſures us, that to treat of God from the pl. 
nomena of nature, is a part of experimental philoſophy, and accordingly, at itt 
cloſe of the fineſt ſyſtem of that philoſophy, which was ever ſubmitted to the h-W 
man capacity, he has, from the phenomena of the world, diſcouer'd more of i Wi 
grand author, than we could, otherwiſe, have well hoped to know. And at the © 
cluſion of another treatiſe of a beautiſul branch of knowledge,. he tells us, Ila, 
Ii f the whole ſyſtem of philoſophy ſhall,. at length, be per fected, the bounds 


<«. philoſophy, what is the firſt cauſe, what power he has over us, and what ben 
de receive from him; ſo far our duty towards him, as well as that towards 
**. another, will appear to us by the light of nature.” 
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ain Y embracing the corpuſcular, or mechanical philoſophy, I am far e mechan; 
from ſuppoſing, with the Epicureans, that, atoms accidentally meet- ca/ Philojop/y, 
vb 2 ing in an infinite vacuum, were able, of themſelves, to produce a . 

. Wort, and all its phenomena: nor do I ſuppoſe, when God had put into the 
hole maſs of matter, an invariable quantity of motion, he needed do no more 

of th RS make the univerſe; the material parts being able, by their own unguided 

e. otions, to throw themſelves into a regular ſyſtem. The philoſophy I plead 
ur, reaches but to things purely corporeal; and diſtinguiſhing between the 

1/eful, It origin of things, and the ſubſequent courſe of nature, teaches, that God, 

f Mr. deed, gave motion to matter; but that, in the beginning, he ſo guided the 

bir i rious motion of the parts of it, as to contrive them into the world he de- 
rd they ſhould compoſe ; and eſtabliſh'd thoſe rules of motion, and that 

be f. er amongſt things corporeal, which we call the laws of nature. Thus, 

at th univerſe being once fram'd by God, and the laws of motion ſettled, and 

tbe bi- WS upheld by his perpetual concourſe, and general providence ; the ſame 

of Ut lloſophy teaches, that the phenomena of the world, are phyſically pro- 


be ca. 
„ that 
und 


natur 


Ned by the mechanical properties of the parts of matter; and, that they 
rate = one another according to mechanical laws. Tis of this kind 
corpuſcular philoſophy, that I ſpeak. 


And the firſt thing, that recommends it, is, the intelligibleneſs, or clear- e principles 


ben of its principles and explanations. + Among the peripatetics, there are e mechanic 
arcs ny intricate diſputes about matter, privation, ſubſtantial forms, their? * 27 7 


Wounts, of their hypoſtatical principles, as are conſiſtent with one ano- 
8", and to ſome obvious phenomena: and much more dark and intri- 
are their doctrines about the Arches, aſtral Beings, and other odd 
ons; which, perhaps, have, in part, occaſion'd the darkneſs and am- 
ity of their expreſſions, that could not be very clear, when their con- 
ons were obſcure, And if the principles of the Ariſtotelians, and chy- 
V, are thus obſcure, it is not to be expected, that the explications, made by 
ee 2 the 


1 BE 


ions, Cc. And, the chymiſts are puzzled to give ſuch definitions, and telligible. 
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- PHYSICS. the help of ſuch principles, only, ſhould be intelligible. And, inde 
many of them are ſo general and ſlight, or otherwiſe ſo unſatisfactory, ty 
granting their principles, *trs 2 hard to underſtand, or admit their y 
plications of them to particular phenomena. And, methinks, even in ſon, 
of the more ingenious and ſubtile of the peripatetic diſcourſes, the auth; 
upon their ſuperficial and narrow theories, have acted more like paintes 
than philoſophers; and only ſhewn their ſkill, in making men fancy ths 
ſee caſtles, cities, and other ſtructures, that appear ſolid, magnificent, i 
extenſive ; when the whole piece is ſuperficial, artificially made up of 0. 
lours, and comprized within a frame. But, as to the corpuſcular phil, 
phy, men do fo eaſily underſtand one another's meaning, when they till 
of local motion, reſt, magnitude, ſhape, order, ſituation, and contextur, 
of material ſubſtances z and theſe principles afford ſuch clear accounts ( 
thoſe things, that are rightly deduced from them alone; that, even ut 
peripatetics, or chymiſts, as maintain other principles, acquieſce in tix 
explications made by theſe, when they can be had; and ſeek no further 
tho', perhaps, the effect be ſo admirable, as to make it paſs for that of; 
hidden form, or an occult quality. Thoſe very Ariſtotelians, who belien 
the celeſtial bodies to be moved by intelligences, have no recourſe to ay 
peculiar agency of theirs, to account for a. up and, we laugh at thut 
Eaft-TIndians, who, to this day, go out in multitudes, with ſome inſtrument, 
to relieve the diſtreſſed luminary; whoſe loſs of light, they fancy, proceed 
from ſome fainting fit; out of which, it muſt be rouz'd For no intelligent 
man, whether chymiſt, or peripatetic, flies to his peculiar principles, aft 
he is inform'd, that the moon 1s eclipſed, by the interpoſition of the earth 
betwixt her, and it; and the ſun, by that of the moon, betwixt him and 
the earth. And, when we ſee the image of a man, caſt into the air, by 


werſi 
concave ſpherical ſpeculum; tho? moſt men are amazed at it, and ſome ful Which. 
pect it to be no leſs than an effect of witchcraft; yet he, who is {ki ccitic 
enough in catoptrics, will, without conſulting Ariſtotle, or Paracelſus, or ir ber! 
ing to hypoſtatical principles, or ſubſtantial forms, be ſatisfy*d, that Homer 
phenomenon is produced by rays of light reflected, and made to convergi a ſm 
according to optical, and mathematical laws, | aecd 


- 2. I next obſerve, that there cannot be fewer principles, than the tit 
grand ones of our philoſophy, matter, and motion; for matter, alone, ut 
leis it be moved, is wholly unactive; and, whilſt all the parts of a boch, 
continue in one ſtate, without motion, that body will not exerciſe any 
tioa, or ſuffer any alteration; tho it may, perhaps, modify the action 


Whiloſ 
ö napp! 
] y put 
the 


age, 
other bodies, that move againſt it. 1 —4 

Primary. 3. Nor, can we conceive any principles more primary than matter a The 
motion: for, either both of them were immediately created by God; 6 agnit 

if matter be eternal, motion rauſt either be produced, by ſome materi! WW low t 

- {ypcraatural agent; or, it muſt immediately flow, by way of ex2natioh f a ſe; 
from the nature of thz matter it appertains to. mploy 

Simple. 4. There cannot be any phyſical principles more ſimple, than marier m TI 
motion; neither of them hing reſoluble into any other thing, aden 


5 I 


of the Mechanical Philoſophy. 189 


al The next thing, which recommends the corpuſcular principles, is, Px ysrcs. 
ir extenſiveneſs. The genuine, and neceſſary effect of the ſtrong mo- 
9 dn of one part of matter, againſt another, is either to drive it on, in its And extenfroe. 


tire bulk, or, to break and divide it into particles of a determinate mo- 
Wn, figure, ſize, poſture, reſt, order, or texture. The two firſt of theſe, 
r inſtance, are each of them capable of numerous varieties: for the figure 
Fa portion of matter, may either be one of the five regular geometrical 
Wurcs, ſome determinate ſpecies of ſolid figures, or irregular, as the grains 
F {and, feathers, branches, files, Sc. And, as the figure, ſo the motion 
one of theſe particles, may be exceedingly diverſified, not only by the 
termination to a particular part of the world; but by ſeveral other things: 
by the, almoſt, infinitely different degrees of celerity ; by the manner 
Fits progreſſion, with, or without rotation, &c. and more yet by the line 
herein it moves; as circular, elliptical, parabolical, hyperbolical, ſpi- 
Wl, Sc. For, as later geometricians have ſhewn, that theſe curves may be 


her: WR pmpounded of ſeveral motions, that is, deſcrib'd by a body, whoſe mo- 
* Won is mix d; and reſults from two or more ſimple motions: ſo, how many 
lien 


ore curves may be made by new compoſitions, and re-compoſitions of 

otion, is not eaſy to determine. 

Now, ſince a ſingle particle of matter, by virtue of only two mechanical 

operties, that belong to it, may be diverſify'd ſo many ways; what a vaſt 
Number of variations, may we ſuppoſe capable of being produced by the 


gen om poſitions, and re-compoſitions of myriads of ſingle inviſible corpuſcles, 
ae at may be contain'd, and concreted in one ſmall body; and each of them 
art, e endued with more than two or three of the fertile, univerſal principles 
1 nl WWbove-mentioned ? And the aggregate of thoſe corpuſcles, may be further 
bi iverſify'd by the texture reſulting from their convention, into a body; 

c 111 bich, as ſo made up, has its own magnitude, ſhape, pores, and many ca- 
k11' WWcitics of acting and ſuffering, upon account of the place it holds among 
ber bodies, in a world, conſtituted like ours: ſo that, conſidering the 
ut the Wumerous diverſifications, that compoſitions and re-compoſitions may make 
erg; fa ſmall number; thoſe, Who think the mechanical principles may ſerve, 
adeecd, to account for the phenomena of ſome particular part of natural 

e eo biloſophy, as ſtatics, the theory of the planetary motions, Sc. but prove 
„ Ur applicable to all the phenomena oi things corporeal ; ſeem to imagine, that 
boch putting together the letters of the alphabet, one may, indeed, make up 
che words to be found in Euclid or Virgil, or in the latin or engliſh lan- 


ion ege, but that they can by no means ſupply words to all the books of a 
eat library; much leſs to all che languages in the world. 


er all There are other philoſophers, who, obſerving the great efficacy of 
1; 0 gnitude, ſituation, motion, and connexion, in engines, are willing to 
ter cw thoſe mechanical principles, a great ſhare in the operations of bodies 
nation a ſenſible bulk, and manifeſt mechaniſm; and, therefore, to be uſefully 


| vploy*d, in accounting for the effects, and phenomena of ſuch bo- 
er is: tho? they will not admit, that theſe principles can be apply'd to the 
1 aden tranſactions among the minute particles of 
3 * . 
| i 


bodies z and, therefore, 
think 


100 > 


Pays1cs. think it neceſſary to refer theſe to what they call nature, ſubſtantia] form, 


out of maſſes of iron, forge great bars or wedges, to make ſtrong and por 


ſhews us, that, notwithſtanding the immenſe diſproportion betwixt the 
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◻＋ real qualities, and the like immechanical agents. But this is not neceſſar ne 
for, the mechanical properties of matter, are to be found; and the 1, Meet 
of motion take place, not only in the great maſſes, and the middle ſiʒ d lum epil 
but in the ſmalleſt fragments of matter: a leſs portion of it being: Ws hi: 
much a body, as a greater; muſt as neceſſarily, as the other, have itz q ect. 
terminate bulk and figure. And, whoever views ſand thro? a good mic, Wear 
ſcope, will eaſily perceive, that each minute grain, has as well its oy 
ſize and ſhape, as a rock or a mountain. Thus too, when we let fall a ry her c 
ſtone, and a pebble, from the top of a high building; they both move c uld 
formably to the laws of acceleration, in heavy deſcending bodies: a the 


the rules of motion are obſerv'd, not only in cannon-bullets, but in ſm 
ſhot; and the one ſtrikes down a bird, according to the {ame laws, as th 
other batters a wall. And tho” nature works with much finer materials, a 
employs more curious contrivances, than art; yet an artiſt, accordingy 
the quantity of the matter he employs, the exigency of the deſign he u. 
SE and the magnitude and ſhape of the inſtruments he uſes, is ab 
to make pieces of work, of the ſame nature or kind, of extremely differen 
bulks; where yet, the like art, contrivance, and motion, may be obſerrel 
Thus a ſmith, who, with a hammer, and other large inſtruments, a, 


derous chains to ſecure ſtreets and gates; may, with leſſer inſtruments, mak 
ſmaller nails, and filings, almoſt as minute as duſt ; and with yet finer too, 
make links wonderfully light and ſlender. And, therefore, to ſay, that th 


in natural bodies, whoſe bulk is manifeſt, and their ſtructure viſible, ti: WE fuch 
mechanical principles may be uſefully admitted; but are not to be extendet Mature 
to ſuch portions of matter, whoſe parts and texture are inviſible, is hes, ! 


allowing, that the laws of mechaniſm may take place in a town-clock, ant 
not in a pocket-watch : or, becauſe the terraqueous globe is a vaſt mag 
netical body, one ſhould affirm, that magnetical laws are not to be «& 
pected manifeſt in a ſmall ſpherical piece of load-ſtone ; yet, experienc 


two _ the terella, as well as the earth, hath its poles, equator, and 
meridians ; and, in ſeveral other magnetical properties, reſembles the tet 
reſtrial globe. | 

When, to ſolve the phenomena of nature, agents are made uſe of, whit, 
tho? they involve no contradiction in their notions, as many think ſubſtanti 
forms and real qualities do; yet are ſuch, that we conceive not how the 
operate to produce effects; ſuch agents I mean, as the ſoul of i=} 
world, the univerſal ſpirit, the plaſtic power, &c. the curioſity of an * 
quiſitive perſon is not ſatisfied hereby; who ſeeks not ſo much to knov, 
what is the. general agent that produces a phenomenon, as by what meals 
and after what manner, it is produced. Sennertus, and other phyſicians 
tell us of diſeaſes, which proceed from incantation ; but ſure, it is ef 
trivial to a ſober phyſician, who comes to viſit a patient, reported to hiloſ 


bewitch'd, to hear only, that the ſtrange ſymptoms he meets with, 1 
. wo 
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an intellectual ſubſtance ; the above-mention'd changes, wrought in t. 
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to be a corporeal ſubſtance, is, for ought I know, little leſs diffus'd thy 
the univerſe, or leſs active in it, than the univerſal ſpirit of ſome chynig, 
not to ſay the Anima mundi of the Platoniſts. But whatever be the Phyli 
agent, whether it be inanimate, or living, purely corporeal, or unite 


body, made to exhibit the phenomena, may be effected by the ſame, or 
like means; or after the ſame, or the like manner: as for inſtance, if 
be reduced to meal; the materials, and ſhape of the mill-ſtones, and th; 
peculiar motion and adaptation, will be much of the ſame kind; and, h 
ſure, the grains of corn will ſuffer a various attrition, and comminution 
their paſſage to the form of meal, whether the corn be ground by a wi 
mill, or wind mill, a horfe-mill, or a hand-mill ; that is, a mill, wh 
ſtones are turn'd by inanimate, by brute, or by rational agents. And ify 
angel himſelf, ſhould work a real change in the nature of a body, *tis ſc 
conceivable to men, how he could do it, without the aſſiſtance of localm 
tion; fince, if nothing were diſplac'd, or, otherwiſe mov'd than befg: 
tis hardly conceivable, how it ſhould be, in itſelf, different from wha 
was before. | 
But if the chymiſts, or others, who would deduce a compleat num 
philoſophy, from fait, ſulphur, and mercury, or any determin'd num 
of ingredients of things, would well conſider what they undertake, thr 
might eaſily diſcover, that the material parts of bodies can reach but t 
few phenomena of nature, whilſt theſe ingredients are confider' but 
quieſcent things, whence, they would find themſelves oblig'd to ii 
poſe them active; and that things, purely corporeal, cannot, but 
means of local motion, and the effects that may reſult from it, by varia 
ſhap'd, fiz*'d, and combined parts of matter: ſo that the chymiſts ni 
leave the greateſt part of the phenomena of the univerſe unexp!ain'd, 
means of the ingredients of bodies, without taking in the mechanical # 
more comprehenſtve properties of matter, eſpecially local motion. I willig 
grant, that ſalt, ſulphur, and mercury, or ſome ſubſtances analogous! 
them, are obtainable, by the action of the fire, from a very great many d 
pable bodies here below. Nor do I deny, that, in explaining ſeveral pies 
mena of ſuch bodies, it may be of uſe to a naturaliſt, to know, and con 
that, as ſulphur, for inſtance, abounds in the body propos'd, it mi 
thence, probably argued, that the qualities, uſually attending that rn 
ciple, when predominant, may be, alſo, upon its account, found in 
body that ſo largely partakes of it. But, tho* chymical explicatios 
ſometimes, the moſt obvious, yet they are not the moſt fundamental, 
ſatisfactory : for the chymical ingredient itſelf, whether ſulphur, d 
other, muſt owe its nature, and other qualities, to the union of i (ni 
particles, in a convenient ſize, ſhape, motion, or reſt, and textut 
which are but mechanical properties of convening corpuſcles. An 
may be illuſtrated by what happens in artificial fire-works. For, tis 
moſt of thoſe ſorts, made either for war, or recreation, gun-powde Wi 
principal ingredient ; and many of the phenomena may be deriv'd iron 


oo 
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cient Greeks, and Romans. And gun-powder owes its aptneſs to fire, and 
Wo be exploded, to the mechanical texture of more ſimple portions of matter, 
itre, charcoal, and ſulphur. And ſulphur itſelf, tho? it be by many chy- 
r niſts miſtaken for an hypoſtatical principle, owes its inflammability to the 
nion of ſtill more ſimple and primary corpuſcles; ſince chymiſts confels, 
Fhat it has an inflammable ingredient : and experience ſhews, that it very 
uch abounds with an acid and uninflammable falt, and is not deſtitute of 
terreſtrial part. It may, indeed, be here alledg'd, that the productions of 
Wlymical analyſes, are ſimple bodies; and, upon that account, irreſoluble. 
Hut, that ſeveral ſubſtances, which chymiſts call the ſalts, ſulphurs, or 
Wnercuries of the bodies that afford them, are not ſimple and homoge- 
Tcous, is demonſtrable. Nor is their not being eaſily diſſipable, or re- 


| ſoluble, a clear proof of their not being made up of more primitive por- 
ions of matter. For compounded bodies may be as difficultly reſoluble, 
'oat moſt of thoſe that chymiſts obtain by the fire: witneſs common green- 


Wl, which is far more durable, and irreſoluble, than many of thoſe which 
Saſs for hypoſtatical ſubſtances. And ſome amels will, for ſeveral times, 
Pen vitrify in the forge, without loſing their nature, or, often, ſo much as 

heir colour: yet, amel conſiſts of ſalt, powder of pebbles, or ſand, 
d calcined tin; and, if not white, uſually of ſome tingiag metal, or 
ineral. But how indeſtructible ſoever the chymical principles are ſup- 
Wold, ſeveral of the operations aſcribed to them, will never be made ap- 
ear, without the help of local motion: were it not for this, we can but 
ttle better ſolve the phenomena of many bodies, by knowing what ingre- 
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ny es compoſe them, than we can explain the operations of a watch, by 
In owing of how many, and of what metals, the balance, the wheels, the 
7 an, and other parts conſiſt; or than we can derive the operations of a 
muß d-mill, from barely knowing, that 'tis made up of wood, ſtone, can- 
020 s, and iron. And here let me add, that it would not, at all, overthrow 
* e corpuſcularian hypotheſis, tho', either by more exquiſite purifications, 
"I y ſome other operations, than the uſual analyſis by fire, it ſhould ap- 
_ ar, that the material principles of mix'd bodies, are not the tria prima of 


We vulgar chymiſts ; but, either ſubſtances of another nature, or fewer in 
nber; or, if it were true, that the Helmontians had ſuch a reſolving 
Wenſtruum, as their maſter's alkaheſt, by which, he affirms, that he could 
uce ſtones into falt, of the ſame weight with the mineral; and bring 


that pf 
nd . 
tions 


ental, . . aan 

7 4 as ſalt, and all other mix'd and tangible bodies, into inſipid water. 
—_— 6 whatever be the number or qualities of the chymical principles, if they 
__ exiſt in nature, it may, very poſſibly, be ſhewn, that they are made 


of inſenſible corpuſcles, of determinate bulks and ſhapes : and, by the 
ous coalitions, and textures of ſuch corpuſcles, many material ingre- 
ss may be compoſed, or made to reſult. But tho” the alkaheſtical re- 
ons, newly mention'd, ſhould be admitted, yet the mechanical prin- 
OL, I. D d | ciples 


enter or leſs proportion, wherein it enters the compoſitions : yet there PR ys1cs, 
ay be fire-works made without gun-powder, as appears by thoſe of the 
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Pnys1cs. ciples might well be accommodated even to them. For the ſolidity, tat; 

Kc. of ſalt, may be fairly accounted for, by the ſtiffneſs, ſharpneſs, and other * 
mechanical properties of the minute particles, whereof ſalt conſiſts: ad Ws 
if, by a farther action of the alkaheſt, the ſalt, or any other ſolid body, H | 
reduced into inſipid water, this, alſo, may be explain'd by the ſame pri. 
ciples ; ſuppoſing a farther comminution of its parts, and ſuch an attritig 
as wears off the edges and points that enabled them to ſtrike briſkly Upon 
the organ of taſte: for as to fluidity and firmneſs, they, principally, depen; 
upon two of our grand principles, motion, and reſt, And, *tis certain, that ths 
agitation, or reſt, and the looſer contact, or cloſer coheſion of the particle, 
is able to make the ſame portion of matter, at one time, a firm, and, at * 
other, a fluid body. So that, tho' future ſagacity, and induſtry of chymiſ;, 
ſhould obtain, from mix*d bodies, homogeneous ſubſtances, different in nun. 
ber, nature, or both, from their vulgar ſalt, ſulphur, and mercury; yetthe 
corpuſcular philoſophy is ſo general and fertile, as to be fairly reconcilab| 
to ſuch a diſcovery ; and, alſo, ſo uſeful, that theſe new material princi 
ples will, as well as the old ria prima, ſtand in need of the more univerſi 
principles of the corpuſcularians; eſpecially of local motion. And, indeed 
whatever elements, or ingredients, men have pitch'd upon; yet, if the 
take not in the mechanical properties of matter, their principles ar 
ſo deficient, that I have obſerv'd, both the materialiſts and chymiſt, 
not only leave many things unexplain'd, to which their narrow principl: 
will not extend; but, even in the particulars they preſume to give an ac 
count of, they either content themſelves to aſſign ſuch common and ind: 
finite cauſes, as are too general to be ſatisfactory ; or, if they venture u 
give particular cauſes, they aſſign precarious or falſe ones, liable to be cali 
diſproved by circumſtances, or inſtances, whereto their doctrine will nt 
agree. The chymiſts, however, need not be frighted from acknowledg 
ing the prerogative of the mechanical philoſophy, fince that may be recon 
cilable with the truth of their own principles, ſo far as they agree vit 
the phenomena they are applied to: for theſe more confined hypothels 
may be ſubordinate to thoſe more general and fertile principles; and ther 
can be no ingredient aſſign'd that has a real exiſtence in nature, but m 
be deriv'd, either immediately, or by a row of compoſitions, from tie 
univerſal matter, modified by its mechanical properties. For if with te 
ſame bricks, differently put together, and rang'd, ſeveral bridges, vaults 
| houſes, and other ſtructures may be raiſed merely by a various contrivan 
of parts of the ſame kind; what a great variety of ingredients may x 
produced by nature, from the various coalitions and contextures of 0. 
puſcles, that need not be ſuppos'd, like bricks, all of the ſame ſize and ſhus 
but to have, both in the one and the other, as great a variety as could b 
with'd for? And the primary and minute concretions, that belong to t 
ingredients, may, without oppoſition from the mechanical philoſophy, k 
ſuppos'd to have their particles ſo minute, and ſtrongly coherent, that 
ture, of herſelf, ſcarce ever teats them aſunder. Thus mercury and gold 
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their nature, as to be reducible to their priſtine forms. 

From hence, it is probable, if, beſides rational ſouls, there be an 
inmaterial ſubſtances, ſuch as the heavenly intelligences, and the ſubſtan- 
tial forms of the Ariſtotelians, that are regularly to be number'd among na- 
Itural agents; their way of working being unknown to us, they can only 
Iucly to conſtitute and effect things, but will very little help us to conceive 
Show things are effected; ſo that, by whatever principles natural things are 
Conſtituted, tis, by the mechanical principles, that their phenomena muſt 
be clearly explain'd. For inſtance, tho? we grant, with the Ariſtotelians, 
that the planets are made of a quinteſſential matter, and mov'd by angels, 
For immarerial intelligences; yet, to explain the ſtations, progreſſions, and 
Frctrogradations, and other phenomena of the planets, we muſt have re- 
courſe either to excentrics, epicycles, &c. or to motions made in elliptical 
or other peculiar lines; and, in a word, to theories, wherein the motion, 
gure, fituation, and other mathematical, or mechanical properties are 


hiefly employ'd. But, if the principles propos'd be corporeal, they will 
deed, hen be fairly reducible, or reconcilable to the mechanical principles ; theſe 
the being ſo general and fertile, that, among real material things, there is 
done but may be deriv'd from, or reduced to them. And when the chy- 
miſt Wnifts ſhall ſhew that mix*d bodies owe their qualities to the predominancy 
ciphe pf any one of their three grand ingredients, the corpuſcularians will ſhew, 
vn hat the very qualities of this, or that ingredient, flow from its peculiar 
inde exture, and the mechanical properties of the corpuſcles that compoſe it. 
are U and to affirm, that becauſe the chymical furnaces afford a great number 
 ealiy f uncommon productions, and phenomena, that there are bodies, or ope- 
ill nd ations, amongſt things purely corporeal, not derivable from, or recon- 
wleds Eilable to the principles of mechanical philoſophy ; is to ſay, becauſe there 
econ. re many and varions hymns, pavins, threnodies, courants, gavots, ſara- 
e Vit ands, &c, in a muſic book, many of the tunes, or notes, have no depen- 
otheſs W:nce on the ſcale of muſic; or as if, becauſe excepting rhomboids, ſquares, 
4 cler entagons, chiliagons, and numerous other polygons, one ſhould affirm 
ut mi ere are ſome rectilineal figures, not reducible to triangles, or that have 
om e Wroperties which overthrow Euclid's doctrine of triangles, and polygons. 
vith the [ ſhall only add, that as mechanical principles, and explanations, where 
vaul ey can be had, are, for their clearneſs, preferr'd by materialiſts them- 
. les; ſo the ſagacity and induſtry of modern naturaliſts, and mathema- 
may e ans, having happily apply'd them to ſeveral of thoſe difficult phenomena, 


of Which before were referr'd to occult qualities, *tis probable, that when this 


d by Wiloſophy is more ſcrutiniz'd, and farther improy'd, it will be found appli- 
__ ble to the ſolution of ſtill more phenomena of nature. And *tis not always 
tol p eeſſary, that he who advances an hypotheſis in aſtronomy, chymiſtry, ana- 
Pl): "Py, Sc. be able, 2 priori, to prove it true, or demonſtratively to ſhew 
that 1 at the other hypotheſis, propos d about the ſame ſubject, muſt be falſe; 
010 1 Br, as Plato faid, that the world is God's epiſtle to mankind ; and 


Dd 2 might 


v fcceſſvely made to put on a multitude of diſguizes; and yet ſo retain PR Ss. 
—— 


The Excellence and Grounds, &c. 


Pavys1Cs. might have added, in his own way, that it was written in mathematicy 
wy characters; ſo, in the phyſical explanations of the parts and ſyſtem of tj; 


world, methinks, there is ſomewhat like what happens, when men con. 
jecturally frame ſeveral keys to read a letter written in cyphers. For thy 
one man, by his ſagacity, finds the right key, it will be very difficult fo 
him, either to prove, otherwiſe than by trial, that any particular word i; 
not ſuch as *tis gueſs'd to be by others, according to their keys; or y 
ſhew, à priori, that theirs are to be rejected, and his to be prefer'd: ye, 
if due trial being made, the key he propoſes be found ſo agreeable to the 

characters of the letter, as to enable one to underſtand them, and make co. 
herent ſenſe of them, its ſuitableneſs to what it ſhould decypher, is, with. 
out either confutations, or foreign poſitive proofs, alone ſufficient to make 
it accepted as the right key of that cypher. Thus, in phyſical hypotheſes 
there are ſome, that, without falling foul upon others, peaceably obtain 
the approbation of diſcerning men, only by their fitneſs to ſolve the phe. 
nomena for which they were deviſed, without thwarting any known ob- 
ſervation, or law of nature: and therefore, if the mechanical philoſophy 
ſhall continue to explain corporeal things, as it has of late, *tis ſcarce to he 
doubted, but that, in time, unprejudiced Perſons will think it ſufficiently 


recommended, by its being conſiſtent with itſelf, and applicable to ſo many 
phenomena of nature, | 
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8ST. I. 


1. There is one univerſal matter, common to all bodies, an ex- An un:wer/al 

0 tended, diviſible, and impenetrable ſubſtance. — 
2. This matter being in its own nature but one, the diverſity in bodies The neceſig of 
{ neceſſarily ariſe from ſomewhat elſe ; and ſince there could be no * 
Inge in matter at reſt, there is a neceſſity of motion to diſcriminate it: 
Wd for that motion, alſo, to have various tendencies. 
Motion, in many parts of matter, appears manifeſt to ſenſe ; but how it came Whence motion 
& this motion, is diſputed. The ancient corpuſcularians, who acknowledged Proceed. 
author of the univerſe, were reduced to make it inherent in matter; and, 

Wnſcquently, coeval therewith: but ſince local motion, or an endeavour at it, 

not included in the nature of matter, which is as much matter when at 

„as When in motion; and, ſince the ſame portion of matter, may from 
Ption be reduced to reſt; and, after it hath. continued at reſt, as long as 
Wer bodies do not put it out of that ſtate, may, by external agents be mo- 
again; I am of opinion, that the origin of motion in matter, is from 
dd; as, alſo, the laws by which it operated in bringing the world to its 
Feſent frame: ſo that local motion ſeems to be the principal amongſt ſecond 
Wiles, and the grand efficient of all that happens in nature. For tho? bulk, 
ure, reſt, ſituation, and texture, concur to the phenomena of nature; 

in compariſon of motion, they ſeem, in many caſes, to be effects, and 
| in 


| [ HE doctrine I ſhall here attempt to eſtabliſh, take as follows. 
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PaysSrIcs. in others, little better than conditions or requiſites, Which modify the Oh: 
—v= ration, that one part of matter, by virtue of its motion, hath upon anoths 


Matter divi- 


Able. 


The notion of 
real qualities 
examin d. 


as in & watch, the number, the figure, and correſpondence of the whw 
and other parts, are requiſite to the performing the office of a watch; hy 
"511 theſe parts are actually put in motion, all their other properties rem 
ine fficacious. 
unfit for that of the cavity of the lock, would not perform its office, th 
put into motion; yet, let its ſize and figure be never ſo fit, unleſs ach 
motion intervene, it will never lock or unlock: as, without the like ad 
motion, a knife, or razor, will not actually cut, how much ſoever the 
ſhape, and other qualities, fit them for that action. So brimſtone, vu 
diſpoſition of parts ſoever it has to be turned into flame, would neyer þ 
kindled, unleſs ſome actual fire, or other vehemently, and variouſly agitat 
matter, puts the ſulphureous corpuſcles into a very briſk motion 9. 

3. Theſe two principles, matter and motion, being eſtabliſhed, it yi 
follow, that matter muſt be actually divided into parts; and that each 
the primitive fragments, or other diſtinct and entire maſſes, mult have ty 
attributes, its own magnitude or ſize, and its on figure or ſhape, An 
ſince experience ſhews, that this diviſion of matter is frequently made in 
inſenſible particles: we may conclude, that the minuteſt fragments, as 
as the largeſt portions of the univerſal matter, have, likewiſe, their peculy 
bulk and ſhape. For being a finite body, its dimenſions muſt be termin 
ted, and meaſurable; and tho? it may change its figure, yet it will neceſh 
rily have ſome figure or other. We muſt, therefore, admit three efſenti 
properties of each entire part of matter, vig. magnitude, ſhape, and eitx 
motion or reſt : the two firſt of which may be called inſeparable accident 
becauſe matter being extended, and yet finite, it is phyſically impoſlibl 
that it ſhould. be deſtitute of ſome bulk and determinate ſhape. 

Whether theſe accidents, may not be called the modes, or primary aft 
tions of bodies, to diſtinguiſh them from the leſs ſimple qualities, colou 


taſtes, Ic. that belong to bodies upon their account; or whether, with ti 


Motion is generally defin'd to be, the] compared with bodies remote: and, as a b 
tranſlation of a body from one place to a- | may here be transfer'd, together with ſuci s 
nother : but this tranſlation, ſeems rather the | are near it; that change of ſituation, whit 
effect of motion, than motion itſelf. What- | made with regard to bodies at a diſtance, . 
ever is ſaid to be in motion, may be conſider'd, be termed common relative motion. In i 
either with regard to the parts of 1immovable | laſt place, a body ſuppoſed in motion, naps 
and infinite ſpace; to the remote bodies that | compar'd with the ſurface of thoſe boi 
ſurround it; or to the ſurface of what is neareſt | which are very near it: and as in this d- 
to it. Now, as the parts of ſpace are infinite | the body may have neither an abſolute, . 
and immovable, and have nothing in common | common motion; and, what is thus at 5 
with the alterations of matter; that change of | may, in reality, have them both; we 
ſituation, which reſpects the parts of ſpace, | call this change of ſituation, proper rea 
without the leaſt regard to the ſurrounding bo- | motion. See Clarke Annot. in Rohault. P 1 
dies, may properly be called abſolute motion. | Ed. 3. p. 36—38. and Nezwton Princib. Ed 
Again, a body, ſaid to be in motion, may be | p. 611. 


5 


Thus, alſo, a key, tho' it were too big or too little, or its ſhy, 
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many real qualities, andotherrealaccidents, which not only are nomodes 
natter, but real entities diſtinct from it. Now, accident is, by logicians, 
in two ſeveral ſenſes : ſometimes it is oppoſed to the fourth predicable, 
property, and 1s then defined, „ that which may be preſent or abſent, 
ithout the deſtruction of the ſubject:ꝰ“ as a man may be ſick or well, and a 
l white or black; and yet the one be ſtill a man, and the other a wall: and 
in the ſchools, is call'd Accidens prædicabile, to diſtinguiſh it from what 
y call Accidens predicamentale, which is oppoſed to ſubſtance. And, as 
ſtance is commonly defined to be a thing, that ſubſiſts of itſelf, and the 
tratum of accidents ; ſo an accident is ſaid to be id cujus eſſe eſt ineſſe: and 
Wrefore Ariſtotle, who uſually calls ſubſtances ſimply re, entities, moſt 
monly calls accidents res, entities of entities; theſe requiring the 
ence of ſome ſubſtance wherein to reſide, as in their ſubject of inheſion. 
d, becauſe logicians make it the diſcriminating mark of ſubſtance from ac- 
ent, that it cannot exiſt in another thing, as in its ſubject of inheſion, it is 
Wuiſite to know, that, according to them, a thing is in a ſubject, which, 
rever it be in another thing, is not in it as a part, and cannot exiſt ſepa- 
ly from the thing wherein it is: as a white wall is the ſubject of inhe 
of the whiteneſs we ſee in it; which ſame whitenefs,. tho? it be not in 
wall as a part of it; yet cannot, according to our logicians,. exiſt an 
ere out of the wall, tho* many other bodies may have the like degree of 
iteneſs. This premiſed, it will not be hard to diſcover the abſurdity of 
opinion, juſt mention'd, of real qualities and accidents ; the ſchool- 
rine about which, appears to be either unintelligible, or manifeſtly coa- 
Iictory, For, ſpeaking in a phyſical ſenſe, if they will not allow theſe ac- 
nts to be modes of matter, but entities really diſtin& from it, and, in 
e caſes, ſeparable from all matter; they make them, indeed, accidents 
ame, but repreſent them under ſuch a notion, as belongs only to ſub- 


it U ces: the nature of a ſubſtance conſiſting in this, that it can ſubſiſt of it- 

W, without being in any thing elſe, as in a ſubject of inheſion: ſo that to 
15a lod us, a quality, or other accident, may ſubſiſt without a ſubject, is to al- 
*. it the true nature of ſubſtance. Nor could I ever find it intelligibly 
be de out, what theſe real qualities are, that they deny to be either matter, 
bn odes of matter, or immaterial ſubſtances. When a bowl is in motion or 
„ect, that motion or reſt, or globular figure of the bowl, is not nothing, 


no part of the bowl; whoſe whole ſubſtance would remain, tho' it 
ted any one of theſe accidents : and to make them real and phyſical enti- 
> 18, as if, becauſe we may conſider the ſame man fitting, — run- 
8, thirſty, hungry, Sc. we ſhould make each of theſe a diſtinct entity, 
ive ſome of them diſtinct names: whereas, the ſubje& of all thefe 
W/itics is but the ſame man, conſidered with circumſtanees which may make 
appear different in one cafe, from what he appears in another. And, 
mult herc obſerve, that not only diverſity of names, but even diverſity of 
ons, does not always infer a diverſity of phyſical entities in the m 
je 


cureans, they may not be called the conjuncts of the ſmalleſt parts of matter, Pn vys1cs. 
ill not now conſider. But the ſchools teach, that there are in natural bo 
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PR vVs1es. ject whereto they are attributed. For it happens in many of the phyſcuz 
. tributes of a body, as it does where a man, who is a father, a huſband, a 
ter, a prince, Sc. may have a peculiar definition in each of theſe capaciit 
and yet the man, conſider'd in himſelf, is but the ſame man, who, jy ; 
ſpect of different capacities or relations to other things, is called by gi, 
rent names, which conclude not ſo many real and diſtinct entities in g 


The relative 


fical qualities. 
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perſon thus variouſly denominated. 


But becauſe this notion may be of great importance to the naty 
zature of phy- of qualities; we may farther conſider, that when the ſmith, who f 
invented locks and keys, had inade his firſt lock, it was only a piece 
iron, contrived into a particular ſhape ; and when, afterwards, he mat 
key to it, that alſo, conſider'd in itſelf, was nothing but a piece of iron q. 


determinate figure; but as theſe two pieces of iron might now be apple 


to one another, after a certain manner; and, as there was a congruity k 
twixt the wards of the lock and thoſe of the key, the lock and the key ny 
each of them, obtain'd a new capacity; and it became a principal part oft 
notion and deſcription of a lock, that it was capable of being made to l 
or unlock, by that other piece of iron we call a key; and it was look'd up 
as a peculiar faculty and power in the key, to be fit to open and ſhut t 


lock: and yet, by theſe new attributes there was not added any real or yi 


. wiſe than in the figure, ſize, or contrivance of the iron, whereof each c 


ſical entity, either to the lock or the key; each of them remaining the lar 
piece of iron, juſt ſo ſhaped as it was before. And when the ſmith nut 
other keys of different ſizes, or with differing wards ; tho* the firſt lu 
could not be opened with any of thoſe Keys, yet, that indiſpoſition m 
nothing new in the lock, or diſtinft from the figure it had, before thy 
keys were made. To carry this compariſon a little further: tho? on 
who had defined the firſt lock and the firſt key, would have done! 
by diſtin& definitions; yet, theſe definitions being given only upon # 


count of certain reſpects, which the defined bodies had to one ano 


would not infer, that the two iron inſtruments phyſically differ'd, oth 


ſiſted. Thus, why may we not conceive, that as to thoſe qualities which) 
call ſenſible, for inſtance, tho' by virtue of a certain congruity, or ina 


gruity, in point of figure or texture, or other mechanical properties, "i 


our ſenſes, the portions of matter they modify are enabled to produce wu 
ous effects, upon account whereof bodies are ſaid to be endowed with q 
lities; yet, that they are not, in the bodies endowed with them, any ti 
or diſtinct entities, or differing from the matter itſelf, of ſuch a determi 
bigneſs, ſhape, or other mechanical modifications? And thus tho then 
dern goldſmiths and refiners, reckon it amongſt the moſt diſtinguiſhingÞ 


lities of gold, that it is diſſoluble in Agua regia, whilſt Aqua forts will 


work upon it; yet theſe attributes are not, in the gold, any thing dilt 
from its peculiar texture; nor is the gold we have now of any other nt 
than it was in Pliny's time, when Aqua fortis and Aqua regia were wnkno 
And if another menſtruum, of which poſſibly I am poſſefs'd, ſhould be i 
ed to diſſolve pure gold in part, and change it into a different metalline b 
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V pefore the diſcovery of this laſt menſtruum. There are bodies neither 
Fthartic nor ſudorific, with ſome of which gold being joined, acquires a 
Wrcoative virtue, and with others a power to procure ſweat. Nature her- 
WF. ſometimes produces things, that have new relations to others: ar art, 
ccially if aſſiſted by chymiſtry, may cauſe ſo many new productions, that 
man can tell, but the moſt familiar bodies may have multitudes of 
llities, he dreams not of, which will hardly be imagined real phyſical en- 
ies. Beaten glaſs is commonly reckoned among poiſons ; yet, its de- 
Wuctive faculty, ſuppoſed to be a peculiar entity in the beaten glaſs, is really 
ching diſtinct from the glaſs itſelf, ſuppoſed of a determinate bigneſs and 


n g 
pp ure of parts, acquir'd by comminution. For theſe glaſſy fragments be- 
t K g numerous, rigid, ſmall, and endowed with ſharp points and cutting 


ges, are enabled, by theſe mechanical properties, to wound the tender 
2mbranes of the ſtomach and guts, and produce all the effects uſually aſcri- 
d to ſome poiſons : yet, the ſame is found to do no harm, where it is fo 
Pely powder'd, as not to wound the inteſtines. Accordingly we ſee, that 
fragments of ſapphires, cryſtals, and rubies, things much harder than 
aſs, are innocently uſed in cordial compoſitions ; being, by grinding, redu- 
to a powder too ſubtile to excoriate the ſtomach. Hence the multiplicity 
W qualities in the ſame natural bodics, may proceed from the bare texture, 
Wc other mechanical affections of their matter: for we muſt conſider each 
ly, not barely, as it is in itſelf, an entire and diſtinct portion of matter, 
t as a part of the univerſe; and, conſequently, placed amongſt a great 
Inber and variety of other bodies, upon which it may act, and by which it 
yy be acted upon ſeveral ways; each whereof, men are apt to fancy a diſtinct 


pon & wer or quality in the body, whereby thoſe actions, or in which thoſe paſſi- 
mot s, are produced. We all know, that the ſun hath a power to harden clay, 
ole ten wax, melt butter, thaw ice, turn water into vapour, make air ex- 
ch ud itfelt in weather-glaſſes, contribute to blanch linen, render the white 
chick n of the face ſwarthy, and mowed graſs yellow, to ripen fruit, hatch the 
r inan ps of ſilk-worms, caterpillars, &c. and perform many other things, ſome 
rtics, which ſeem contrary to others; yet, theſe are not diſtinct powers or fa- 
uce ies in the fun, but only the productions of its heat, diverſified by the 
rich (A ercnt textures of the body it chances to work on, and the condition of 
any other ſubſtances concerned in the operation. And therefore, whether 


ermul ſun, in ſome caſes, has any influence at all diſtinct from its light and heat, 
the n {<< that all the phenomena mention'd, are producible by the heat of com- 
ning oP fire, duly applied and regulated. And, to give an inſtance of another 
5 will d; having cauſed ſome ſolid balls of iron, ſkilfully hardened, , and 
g hu litely ped and glazed, to be purpoſely made, each of them proved 
er uu berical looking-glaſs ; which, placed in the midſt of a room, exhibited 
Inknoß images of the furrounding objects in a very regular and pleaſing manner; 
be img the globe endowed with all theſe properties, was but iron reduced by 


line 00% 


1 


artificer to a ſpherical figure: and numerous ſpecula, may be imme- 
—_— Ee | diately 


re will then ariſe another new property, whereby to diſtinguiſh this from Pn ys1 cs. 
er metals: yet the nature of gold is not at all different now, from what it 
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Pars1cs. diately made, by breaking a large drop of quick-filver into ſeveral little 
WW — each of which will ſerve for objects placed near it; and the ſmaller wh: 
may, with a good microſcope, afford a pleaſant proſpect of the neighboyj, 
objects; tho? to reduce a parcel of ſtagnant quick-ſilver into many of th 
little ſpherical /pecula, whoſe properties are ſo diftering from thoſe of pi 
ones, there is nothing required, but a ſlight local motion, which, in th. 
twinkling of an eye, changeth the figure of the ſclf-ſame matter, 

4. And ſuppoling all the univerſe annihilated, except any of the entj 
corpuſcles, above-mention'd, it is hard to ſay, what could be attributed tg; 
beſides matter, motion, reſt, bulk, and ſhape : but there being now adtu;l; 
in the univerſe, great multitudes of corpuſcles intermixed with one anothe 
there ariſe in every diſtinct portion of matter, which a number of them mak; 
up, two new accidents ; the one whereof more relates to each particle 
corpuſcle, in regard to the ſtable bodies about it, namely, its poſture: hy 
when two or more ſuch bodies are placed by one another, the manner 9 
their being ſo placed, may be called their order. And when many corpuſch 
convene together, ſo as to compoſe any diſtinct oy as a ſtone or a met! 
then, from their other accidents, (or modes) and from theſe two laſt ma 
tioned, there ariſes a certain diſpoſition, or contrivance of parts, in t 
whole, which we call the texture of it. 

Senfible quali- 5, And if we ſhould conceive the univerſe to be annihilated, except on 
ties only rela- ſuch body, ſuppoſe a metal, or a ſtone, it were hard to ſhew, that there; 
_ phyſically, any thing more in it than matter, and the accidents already me 
tioned. But now we are to conſider, that there actually are in the wol 
certain ſenſible and rational beings, called men; and the human bod 
having ſeveral of its external parts, as the eye, the ear, Sc. each of 
diſtinct and peculiar texture, whereby it is capable to receive impreſſion 
from the bodies about it, and, upon that account, called an organ d 
ſenſe ; we muſt obſerve, that theſe ſenſes may be wrought upon by tk 
figure, ſhape, motion, and texture of bodies without them, after ſever 
ways: ſome of thoſe external bodies being fitted to affect the eye, oth 
the ear, others the noſtrils, &c. And to theſe operations of the object 
the ſenſes, the mind of man, which, upon account of its union with ti 
body, perceives them, gives diſtinct names; calling the one light, or colo 
the other ſound, the third odour, c. And becauſe, alſo, each orga! 0 
ſenſe, as the eye, or the palat, may itſelf be differently affected by at! 
nal objects, the mind, likewiſe, gives the objects of the ſame ſenſe diſtin 
appellations; calling one colour green, another blue; one taſte ſweet, at 


Texture ano- 
ther requiſite. 


another bitter, c. whence men have been induced to frame a long catalog 


of ſuch things, as, for their relation to our ſenſes, we call ſenſible qualitis 
And, becauſe we have been converſant with them before we had the uſt 


reaſon; and becauſe the mind of man is. inclin'd to conceive almoſt every thi 


Even privations, as blindneſs, death, &c.) under the notion of a true en 
er ſubſtance ; we. have been, from our infancy, apt to imagine, that tht 
ſenſihle qualities are real beings in the objects they denominate; and havel 
taculty and power to work particular things; as gravity has a power to fn 
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Fnich theſe ſenſible qualities are attributed, nothing real and phyſical, but 
e ſize, ſhape, and motion, or reſt, of its component particles, together 
in that texture of the whole, which refults from their being contrived as 
Ney arc. Nor is it neceſſary they ſhould have in them any thing more, like 
©, the ideas they excite in us; thoſe ideas being either the effects of our 
| rejudices or inconſiderateneſs, or elſe to be derived from the relation that 
ppens betwixt thoſe primary accidents of the ſenſible object, and the pe- 


liar texture of the organ it affects; as, when a pin, being run into the 


the, WES nger, cauſeth pain, there is no diſtinct quality in the pin, anſwerable to 
* rhat we are apt to fancy in pain; but the pin, in itſelf, is only flender, ſtiff, 
culr 


d ſharp, and by thoſe qualities, happens to make a ſolution of continuity 
the organ of feeling, upon which, by reaſon of the fabric of the body, 
Id the intimate union of the ſoul with it, there ariſzth that troubleſome 
Find of perception, which we call pain. | 
6. But here a difficulty will ariſe ; for ſince we explain colours, odours, 
ad the like ſenſible qualities, by a relation to our ſenſes ; it ſeems evident, 
Hat they have an abſolute being, independent of us: thus ſnow (for inſtance) 
Would be white, and a glowing coal hot, tho? there were no man, or any 


pt 0 her animal in the world: and it is plain, that bodics do not, by their qua- 
ere ties alone, affect our ſenſes, but even inanimate things too; as a fire-coa) 
* ill not only burn a man's hand, but would likewiſe heat wax, and thaw ice, 
wor | 


o' all the men, and ſenſitive beings in the world, were annihilated. To 


boch er this difficulty, I do not ſay, there are no other accidents in bodies, than 
b of! W!ours, odours, and the like; for it hath already been ſhewn, that there are 
in ore ſimple and primitive affections of matter, from which theſe ſecondary 
gan Wualities proceed; and that the operations of bodies upon one another, reſult 
by tit em the ſame, we ſhall ſee hereafter, Nor do I ſay, that all qualities of 
ſever lies are directly ſenſible, but obſerve, that when one body works upon 
och other, the knowledge we have of their operation, proceeds either from 
20s me ſenſible quality, or ſome more general affection of matter; as motion, 
1th te ſt, or texture, generated or deſtroy'd in one of them: elſe it is hard to 
colon Poceive, how we ſhall come to diſcover what paſſes betwixt them. And we 
oy Wult not look upon every diſtinct body, that affects the ſenſes, as a bare lump 


matter of the bigneſs, and external ſhape, it appears ; many of them ha- 


aſt ng their parts curiouſly contrived, and moſt of them, perhaps, in motion 
et, M o. Nor muſt we ſuppoſe the univerſe that ſurrounds us, a moveleſs and 
ataloge diſtinguiſh'd heap of matter, but a great engine; which, having either 
111211: vacuity, or none that is conſiderable betwixt its known parts, the actions 
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particular bodies upon one another, muſt not be barely eſtimated, as if 
0 portions of matter, of their bulk and figure, were placed in ſome imagi- 
ry ſpace beyond the world; but as being ſituate in the world, conſtituted 
it now is, and conſequently as having their action upon each other liable 
be promoted, hindred, or modified by the actions of other bodies. A 
all force apply*d to move the index of a clock to the figure xii. will make 
Ee 2 the 


e motion of a bullet ſhot upwards, and carry that ſolid globe of matter Pn y51cs. 
"wards the center of the earth: whereas, indeed, there is in the body, to 
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PHYSICS. the hammer often ſtrike with force againſt the bell, and cauſe much mor 
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commotion among the wheels and weights, than a far greater force wy; 
do, if the texture and contrivance of the clock did not largely contribute n 
the production of ſuch an effect. And in agitating water into froth, th. 
whiteneſs would never be produced by that motion, were not the ſun, , 
other lucid body, to ſhine upon that aggregate of ſmall bubbles, and «. 
able them confuſedly to reflect numberleſs little, contiguous, lucid images i 


the eye. Thus, giving a concave figure to a large metalline N woe ea f. 
never enable it to fire wood, and to melt down metals, if the ſun-bey diſt 
were not, by means of that concavity, thrown to a point. And to ſh, WW ſoi 
by an eminent inſtance, what various, and different effects, the ſame acta on a 
of a natural agent may produce, according to the ſeveral diſpoſitions of th MY dy o 
bodies it works upon; in two eggs, the one prolific, the other not, & lc, 
ſenſes can, perhaps, find no difference before incubation ; yet, theſe bodis nſide 
outwardly alike, ſo differ in the internal diſpoſition of their parts, that i ng r 
both be expoſed to the ſame degree of heat; that heat will change the a its | 


into a putrid and fetid ſubſtance, and the other into a chick. Farther, Iden 
not, that bodies may be ſaid to have thoſe qualities, we call ſenſible, thi 
there were no animals in the world; for a body, in that caſe, may diff 
from thoſe which are now quite deſtitute of quality, in having ſuch a dif. 


7 uir E. 
ent te 


r org 
ſition of its conſtituent corpuſcles, that in cafe it were dyly apply'd to] w 
organ of ſenſe of an animal, it would produce ſuch a ſenſible quality, wid ven : 
a body of another texture would not : thus, if there were no animals, ther rp ar 
would be no ſuch thing as pain; yet a pin may, upon account of its fig ＋] tk, is 
be fitted to cauſe pain, in caſe it were moved againſt a man's finger; where tion: 
a bullet, or other blunt body, moved againſt it with no greater force, vo t a cc 
cauſe no ſuch perception. Thus ſnow, tho', were there no lucid bo t pai: 
nor organ of ſight in the world, it would exhibit no colour, bath: y, b 
greater diſpoſition than a coal, or ſoot, to reflect light, when the fun ſhine hing 
upon all three. And ſo a lute is in tune, whether it be actually plaid up Pn on: 
or no, if the ſtrings be all ſo duly ſtretched, that it would appear to b: re wi 
tune, in caſe it were touched. But, if a pin ſhould be thruſt into: | ref 
man's finger, both a while before and after his death, tho' the pin been thi 
{harp at one time as at the other, and makes in both caſes a like ſolution 0 tion 
continuity; yet, in the former caſe, the action of the pin will produce pat, y alte 
and not in the latter; becauſe in this, the pricked body wants the fan 
of perception: ſo, were there no ſenſitive beings, thoſe bodies that are , he pc 
the objects of our ſenſes, would be diſpoſed, indeed, to yield colours, tuts of li 
and the like; but actually poſſeſs only thoſe more general properties of r is b 
dies, figure, motion, texture, Sc. To illuſtrate this farther: ſuppoſe ame prot 
ſhould beat a drum at ſome diſtance from the mouth of a cave, convenient Wn this 
ſuuated to reflect the ſound of it; tho* men will preſently conclude, tu it ha 
cave to have an echo, and be apt to fancy upon that account, ſome Ie uſe th 
property in the place, to which the echo is ſaid to belong; and tho @ Pur fin 
lame noiſe made in many of the neighbouring places, would no: be reflect reſiſt 
to the ear, and conſequently manifeſt thoſe places to have no echoes ; les it 
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air beats againſt it, as to reflect the motion towards the place whence it 
gan; for here intervenes only the figure of one body, and the motion of 
Jother; tho?, if a man's ear chance to be in the way of theſe motions of 
air, forwards and backwards, it gives him a perception of them, which 
calls ſound : and, becauſe theſe perceptions, which are ſuppoſed to pro- 
ed from the ſame percuſſion of the drum, and thereby of the air, are made 
aiſtinct times one after another; that hollow body, from whence the 
ſound appears to come to the ear, is imagined to have a peculiar faculty, 
Won account whereof we ſay, that ſuch a place hath an echo. And tho? one 

Ny often ſeems to produce in another ſeveral ſuch qualities as we call ſen- 
Pie, which therefore appear not to require any reference to our ſenſes ; I 
Inſider, that when one inanimate body works upon another, there is no- 
Wing really produced by the agent in the patient, except ſome local motion 
its parts, or ſome change of texture conſequent upon that motion; and 
lif the patient comes to have any ſenſible quality, that it had not before, it 
quires it upon the ſame account with other bodies: and it is but a conſe- 
ent to this mechanical change of texture, that by means of its effects upon 
r organs of ſenſe, we are induced to attribute this or that ſenſible qua- 
to it. As in caſe a pin ſhould chance, by ſome inanimate body, to be 
ven againſt a man's finger, that which the agent doth, is but to put a 
rp and ſlender body into ſuch a kind of motion; and that which the pin 


gur, th, is to pierce into the body it meets with, not hard enough to reſiſt its 
heren tion: ſo that, upon this, there ſhould enſue ſuch a thing as pain, is 
woll a conſequent, that ſuperadds nothing of real to the pin, which occaſions 
body, pain. Thus, if a piece of tranſparent ice be, by the fall of ſome hard 
ath y, broken into a groſs powder that looks whitiſh, the falling body doth 
ſhins hing to the ice, but break it into very ſmall fragments, that lie confuſedly 
1 upon a one another; tho? by reaſon of the fabric of the world, and of our eyes, 
ben re will, in the light, enſue, upon this comminution, ſuch a kind of plen- 


Into! 


reflection of the incident rays to our eyes, as we call whiteneſs: and 


be 8 en the ſun, by thawing this broken ice, deſtroys the whiteneſs of that 
tj00 0 tion of matter, and makes it tranſparent, which it was not before, it 
xc pai!, alters the texture of the component parts, by putting them into mo- 
faculty and thereby into a new order; in which, by reaſon of the diſpoſition 
re nor ne pores intercepted betwixt them, they reflect but few of the incident 
, taſtes of light, and tranſmit the greater part. Thus when a rough piece of 
; of ber 1s burniſhed, that which is really done, is but the depreſſion of the 
© a mul e protuberant parts into one level with the reſt of the ſuperficies ; tho? 
nin! n this mechanical change of the texture of the ſuperficial parts, we ſay, 
Je, ti it hath loſt the quality of roughneſs, and acquir'd that of ſmoothnels, 
me a uſe the little extancies, by their figure, before reſiſted, a little, the motion 


tho i 7 dur fingers, and grated upon them, when now the fingers meet with no 
cect reliſtance, It is true, the fire thaws ice, and alſo makes wax flow, and 
-5 3 Je P's it to burn a man's hand; yet chis doth not neceſſarily argue any inhe- 

"ns | rent 


ſpeak phyſically, this peculiar quality or property we fancy in the cave, Pavysrcs. 
nothing but the hollowneſs of its figure, whereby it is ſo diſpoſed, wen- 
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out any ſenſible heat, will give camphire the form of a liquor diſtig 
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rent quality of heat in it, diſtinct from the power it hath of putting. 
ſmall arts of the wax into ſuch a motion, as makes their agitation f 
mount their coheſion ; which motion, together with their gravity, i; . 
nough to make them, for a ſeaſon, conſtitute a fluid. Agua for:is, wi 


from itſelf; as a ſtrong fire will, alſo, make camphire fluid. And I R 
a liquor, into which certain bodies being put, when both itſelf and the 
are actually cold, will not only ſpeedily diſſipate many of their parts in 
ſmoak, but leave the reſt black, and burnt almoſt like a coil. So thy 
tho' we ſuppoſe the fire to do no more, than variouſly and briſkly leite 


the inſenſible parts of wax; this may ſuffice to make us think the M f 1 
endowed with a quality of heat; becauſe, if ſuch an agitation be grens | cell 
than that of our organs of touch, *tis enough to produce in us the (ej 45 
tion we call heat; which is ſo much a relative to thoſe organs, that n | 20 


ſee the ſame luke- warm water, whoſe corpuſcles are only moderately 
tated by the fire, will appear hot to one hand, if that be very cold, al 
cold to the other, in caſe that be very hot, tho* both of them belong tot 
ſame man. In ſhort, if we fancy any two of the bodies about us, to hi 
nothing to do with any other body in the univerſe, it is not eaſy to cn 
ceive, either how one can act upon the other, but by local motion, 
how by motion it can do any more, than put the parts of the other bo 
into motion too, and thereby produce in them a change of ſituation ai 
texture, or of ſome other of its mechanical affections: tho? this palſ 
body, being placed among others, in a world conſtituted as ours is n 
and being brought to act upon the moſt curiouſly contriv'd organs of ai 
mals, may, upon both theſe accounts, exhibit many different phenomenz 
which, tho? we look upon them as diſtinct qualities, are but the effects of th 
univerſal properties of matter; and may be deduced from the ſize, ſhapy 
motion, (or reſt) poſture, order, and the reſulting texture of its inſenſli 
parts. And therefore, tho* for ſhortneſs, I ſhall not ſcruple to uſe t 
word, qualities; ſince it is already generally received, I muſt be underlia 
to mean it in a ſenſe ſuitable to this doctrine *, 

7. We may next conſider, that men having taken notice of certain at 
dents aſſociated in ſome bodies, and other conventions of accidents | 
others, they, for conveniency, and the more expeditious expreſſion of tht 
conceptions, agreed to diſtinguiſh them into ſeveral ſorts ; which tay d 
genders, or ſpecies, according as they referred them, either upward! 
a more comprehenſive fort of bodies, or downwards to a narrower ſpecs 
or to individuals. Thus, obſerving many bodies to agree in being fulik 
malleable, heavy, Sc. they gave to that ſort of body the name of met 
which is a genus, in reference to gold, ſilver, lead, and but a ſpecis 
reference to that ſort of mix*d bodies called foſſils; this ſuperior ge 
comprehending both metals, ſtones, and other concretions, though il 
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* For a more full account of this mat- | ſtanding, from book 2. ch. 23. to boi 
ter, fee Mr. Locke's Eſſay on human under- | ch. 5. 
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9 by Nea corporeal fubſtance ;, yet, without that roundneſs, it could not be 
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Wy P - ; 
; requiſite to conſtitute ſuch a body, by one name, molt writers have been 


to think, that, beſides the common matter of all bodies, there is but one 
hg that diſcriminates it from other kinds, and makes it what it is; and 
„for brevity-ſake, they call form; which, becauſe all the qualities, 
I other accidents of the body, muſt depend on it, they alſo imagine to 
a very ſubſtance, and, indeed, a kind of foul, that, united to the 
s matter, with it compoſes a natural body, and acts by the ſeveral 
Ilities, to be found therein, which men uſually aſcribe to the creature ſo 
Wnvoſed. But aſk a man what gold is, if he cannot ſhew you a piece, 
tell you this is gold, he will deſcribe it as a body that is extremely 
Wdcrous, very malleable, ductile, fuſible, yet fixed in the fire, and of a 
lowiſh colour; and if you offer to put off to him a piece of braſs for a 
e of gold, he will preſently refuſe it; and tell you, that, though your 
$ be colour'd Iike that, it is not fo heavy, ſo malleable, nor will, like 
Wd, reſiſt the fire, or Aqua fortis. And if you aſk men, what they mean 
ruby, nitre, or pearl, they will ſtill make you ſuch anſwers, from, 
Ence you may clearly perceive, that whatever we talk, in theory, of ſub- 
tial forms, yet that, upon account of which, we really diſtinguiſh: 
one body from another, and refer it to this or that ſpecies of bodies, 
thing but an aggregate or convention of ſuch accidents, as moſt men, 
kind of agreement, think neceſſary, or ſufficient to make a portion of 
E univerſal] matter belong to a determinate genus or ſpecies of natural 
ies. The maintaining it poſſible to tranſmute the ignobler metals 
gold, argues, that if a man could bring any parcel of matter to be 
Wow, malleable, ponderous, and to have a concurrence of all thoſe ac- 


Its, by which men try true gold from falſe, they would, without 


es, take it for true gold. And, indeed, ſince to every determinate 
ies of bodies, there belongs more than one quality, there needs no 
& ſufficiently to diſcriminate any one kind of bodies, from all others in 
orld, not of that kind. Tho* ſpheres and parallelopipeds differ but 
Lupe, yet this difference alone is the ground of ſo many others, that 
lid, and other geometricians, have demonſtrated many properties of the 
which in no wiſe belong to the other. And it would be thought a 
own fault, if he could not diſtinguiſh a needle from a file, or a key 
a palr of ſciſſars; tho” theſe being all made of iron, and differing but 
gneſs and ſhape, are leſs remarkably unlike, than natural bodies; the 
part of which differ from each. other in many more accidents than 
Nor need we think, that qualities being but accidents, they cannot 
ſſential to a natural body: for accident is ſometimes oppoſed to ſub- 
e, and ſometimes to eſſence; and tho' an accident can be but acci- 
to matter, as it is a ſubſtantial thing, yet it may be eſſential to a par- 
body; as tho? roundneſs is hut accidental to braſs, yet it is efſential to 
$ ſphere; becauſe, tho' the braſs were deſtitute of ſphericity, it would 


a. 
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vut a ſpecies in reſpect of mix*d bodies. Now, when a body is referr'd Py vs Is. 
articular ſpecies 3 becauſe men have agreed to ſignify all the efſen- wy 
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Paysrcs. 2 ſphere: wherefore, ſince an aggregate of qualities is enough to make th 8 
portion of matter, wherein it is found, what it is, and denominate it q, = ©. 
determinate ſort of bodies; and ſince thoſe qualities themſelves, pri pu 
from the more primary and univerſal affections of matter, viz. bulk, f ; 3 mY 
motion, or reſt, and the texture thence reſulting ; why may not the {gr 0 
of a body, made up of thoſe qualities, united in one ſubj ct, likewif- , | on 
ſiſt in ſuch a convention of the mechanical properties of matter, as is g. 10 1 
ceſſary to conſtitute a body of that determinate kind ? And fo, thaugg! | 1 5 
ſhall, for brevity-ſake, retain the word form; yet I would be underſtgy 4 | by 
to mean by it, not a real ſubſtance, diſtinct from matter, but only th | hs 
matter itſelf of a natural body, conſider'd with its peculiar manner of g Lach 
iſtence; which, I think, may be properly called, either its ſpecifical a $ WI 
denominating ſtate, or its eſſential modification; or, to expreſs it in oy Ware i 
word, its ſtamp : for ſuch a convention of accidents, is ſufficient to per ma 


form the offices neceſſarily required in what men call a form ; fince it re, ks 
ders the body what it is, making it appertain to a determinate ſpecis, WE 


and diſcriminating it from all other ſpecies of bodies whatſoever. 1: ;, cke 
I know, ſaid by ſome, that the form of a body ought to be the prince - n 
of its operation; and we ſhall hereafter conſider, in what ſenſe this is» ME by mi 
be admitted, or rejected. In the mean time, it may ſuffice, that even th theſe: 
vulgar philoſophy acknowledges, that natural things, for the moſt pur, WA 
operate by their qualities; and how great the power may be, which: becon 


body can exerciſe by virtue of a ſingle quality, will appear by the vari |. whi 
effects which fire produces by its heat. And if ſeveral active quali 
convene in one body, (as that which I mean by form, uſually comprizs 
ſeveral of them) how great things may be thereby performed, might 
gueſs'd from what we ſee done with ſome engines, by virtue of thi 


parts, 
Stair w 
In a 


Ithemſ 
accidents, the ſhape, ſize, motion, and contrivance of their parts. 5 a» b 
beſides ſuch operations, as proceed from the eſſential modification of ti 138 
matter of the body, conſider'd as one intire corporeal agent, it may, come 
ſeveral caſes, have other operations, upon account of thoſe particular c. 
puſcles, which, tho' they concur to compole it, and are, in regard 0 + .. 
the whole, conſider'd but as its parts, may yet retain their own particult 7:0 2 
nature, and many peculiar qualities. Thus in a watch, beſides the H ning, 
fice it performs as ſuch, the ſeveral parts whereof it conſiſts, as tit Trim 


ſpring, the wheels, the ſtring, &c. may have each its peculiar bulk, ſay. WM 
and other attributes; upon account of one or more of which, the wit, AF molt 


ſpring, Fc. may do other things, than what it merely performs as a c em. 
ſtituent part of the watch. And ſo in the milk of a nurſe, who hut — 
taken a potion ſome hours before ſhe gives ſuck ; tho' the corpuſcod 3 
the purging medicine appear not, to ſenſe, diſtinct from the other pi piece 
of the milk, which, in far greater numbers, concur with them, to c. LO 
ſtitute that white liquor; yet theſe purgative particles, that ſeem t tate 
but part of the matter whereof the milk conſiſts, ſo far retain 1M on: 


own nature, and qualities, that, being ſucked in with the reſt, by the 
fant; they quickly diſcover themſelves by purging him. 
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2 It remains that we declare, what is to be meant by generation, cor- PR vs 1s. 
Puption, and alteration. In order whereto, we may conſider; firſt, that ꝛ ) 
there are in the world numberleſs particles of matter, each of which is Ce an 
too ſmall to be ſingly ſenſible; which, being intire and undivided, muſt * 
needs both have its determinate ſhape, and be very ſolid; ſo that, tho? it 
Ibe mentally diviſible, yet, by reaſon of its ſmallneſs, and ſolidity, nature 
¶ ſcarce ever actually divides it: and ſuch particles might, in this ſenſe, be 
called minima, or prima naturalia*, Secondly, there are allo multitudes 
Jof corpuſcles, which are made from the coalition of ſeveral of the former 
inima naturalia, whoſe bulk is ſo ſmall, and their adheſion ſo cloſe, that 
each of theſe little primitive concretions, or cluſters of particles, is ſingly 

below the diſcernment of ſenſe; and tho' not abſolutely indiviſible by na- 
ture into the prima naturalia that compoſed it, or, perhaps, into other lit- 
PE tlc fragments; yet they very rarely happen to be actually diſſolved, or 
t broken; but remain intire in a great variety of ſenſible bodies, and under 
various forms, or diſguizes. Thus, even groſſer and more compound cor- 
it 1, pvoccles, may have ſuch a permanent texture: for quick- ſilver may be turned 


ne. 
1 
(00d 
th 
' ox; 
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into a red powder, a malleable body, or a fugitive ſmoke; and diſguized 
5! by many other ways, and yet remain true and recoverable mercury. And 
tit Theſe are, as it were, the ſeeds, or immediate principles of many ſorts of 
Pa natural bodies; viz. earth, water, ſalt, &c. and, tho' ſingly inſenſible, they 
ich 1 become capable, when united, to affect the ſenſe. If good camphire be kept 
a0 while in pure ſpirit of wine, it will be thereby reduced into ſuch little 
e parts, as totally to diſappear in the liquor, without making it leſs clear than 
P1125 tair water; yet, if into this mixture, you pour a competent quantity of water, 
zi: in a moment the ſcatter'd corpuſcles of the camphire will, by re-uniting 
to: themſelves, become white, and viſible, as before. Thirdly, as well 
bi iFeach of the minima naturalia, as each of the primary cluſters, having 
0! ti iss own determinate bulk and ſhape, it muſt always happen, when theſe 
bl ' come to adhere to one another, that the ſize, and often, that the figure of 
ar C f 
ary 1 |; * © It ſeems probable to me,” ſays Sir“ break in pieces, the nature of things de- 
0100 anc Newton, © that God, in the begin- | pending on them would be changed. Wa- 
he 0. ; . ning, formed matter into ſolid, maſſy, hard, | ** ter and earth, compoſed of old worn par- 
as th W impenetrable, moveable particles, of ſuch | ** ticles, and fragments of particles, wouid 


EF {ies and figures, and with ſuch other pro- 
perties, and in ſuch proportion to ſpace, as 
WW molt conduced to the end for which he 
formed them; and that theſe primitive par- 
; | ticles, being ſolids, are incomparably harder 
WE than any porous bodies compounded of them; 
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{cles } N cven ſo hard, as never to wear, or break in 
er [1 pieces ; no ordi power being able to 
to divide what God himſelf made one in the 
10 firſt creation. While theſe particles con- 


amue entire, they may compoſe bodies of 


| fn 1 . 
n th one and the ſame nature, and texture, in 


the It all ages: but ſhould they wear away, or | 


8, | Vol. I. 


Fi 


* not be of the ſame nature and texture 
* now with water and earth, compoſed of en- 
tire particles in the beginning. And there- 
fore, that nature may be laſting, the 
„changes of corporeal things are to be gyrus 
* only in the various ſeparations, and new 
«« affociations and motions of theſe perma- 
nent particles; compound bodies being a 

* to break, not in the midſt of ſolid particles, 
e but where theſe particles are laid together, 
* and only touch in a few points.” Newtor. 


© Optic. p. 375, 376. 
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Pn ys1cs.the corpuſcle, compos'd by their juxta-poſition and coheſion, will be chi curst 
——— gd; and not ſeldom too, the motion of the one, the other, or by, WF fame 
will receive a new tendency, or be alter'd as to its velocity, or och , S 
wiſe : and the like will happen, when the corpuſcles, that compoſe a cu}, ter. 
of particles, are disjoined, or part of the little maſs is broken off. A any k 
whether any thing of matter be added to a corpuſcle, or taken from it, j are tc 
either cafe the ſize of it muſt neceſſarily be altered, and, for the moſt p. ec. 
the figure will be ſo too; whereby it will both acquire a congruity to th 
pores of ſome bodies, and become unfit for thoſe of others; and cork. 
quently be qualified to operate on ſeveral occaſions, much otherwiſe im A 
before. Fourthly, when many of theſe inſenſible corpuſcles come to be aſſoc. 
ted into one viſible body, it moſt of them be put into motion, from wiz IT all ch. 
cauſe ſoever the motion proceeds, that itſelf may produce great changes, ud | uffic 
new qualities in the body they compoſe: for motion may do this even whe Wi | 
it makes no viſible alteration in the body; as air put in a current, acquire, RG®") * 


new name, and is called wind, and, to the touch, appears far colder, thanth 
fame air, not formed into a ſtream ; and iron, by being briſkly rubbedagzin | ' 
wood, or other iron, hath its ſmall parts ſo agitated, as to feel hot. This no. IR; 2 
tion, alſo, frequently makes viſible alterations in the texture of the body, int | 
which it is received; for the moved parts always endeavour to communicat 


their motion, or ſome degree of it, to parts, which before were either at re, 1 
or otherwiſe moved; and, often, the ſame moved parts thereby either dis ME Nall 
or break ſome of the corpuſcles they hit againſt; and ſo change their bulk ; _ 
or ſhape, or both; and either drive ſome of them quite out of the body, and, hive 
perhaps, lodge themſelves in their places, or elſe aſſociate them with othen g 
anew z whence it uſually follows, that the texture is, for a while at leaſt, mud WE 1 
altered. Thus water, by loſing the wonted agitation of its parts, acqum I 1 
the firmneſs and brittleneſs we find in ice; and wants much of the tranſp- 1 45. 
rency it had when fluid. Thus, alſo, by very hard rubbing two pieces 0 i hen 
reſinous wood againſt one another, we may make them throw off many « men 
their looſer parts into ſteams, and viſible ſmoke; and, if the attrition bed, dy ce 
ly continued, cauſe that commotion ſo to change the texture of the wiol, t * 
as afterwards to turn the ſuperficial parts into a kind of coal. And mill 1 
eſpecially in hot weather, will, by the inteſtine languid motions of its pars, tion; 


be, in a ſhort time, turned into a thinner ſort of liquor, and into cream; tl 
latter whereof, will, by being barely agitated, ſoon turn into that unctuo WM body 
and conſiſtent body we call butter, and into a thin, fluid, and ſour liqu 


In like manner, by bruiſing fruit, its texture is commonly ſo change "fx 
that the bruiſed part ſoon becomes of a different nature from the found; WM prodt 
and of another colour, taſte, ſmell, and conſiſtence. So that local m-. Hot tt 
tion hath, of all other affections of matter, the greateſt ſhare in the ale. (c:cte 
ration and modification thereof; ſince it is not only the grand efficient? ¶ ¶ ice co 
mong ſecond cauſes, but is alſo, frequently, one of the principal things, h (for c 
conſtitutes the form of bodies; as when two ſticks are fired by long 3! parts 
vehement attrition, local motion is not only that which kindles the w00% WA nn 


and fo, as an efficient, produces the fire, but that, which principally c- 
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Wy, Since it is from the ſize, ſhape, and motion of the ſmall parts of mat- 
4 he, and the texture that reſults from the manner of their being diſpoſed in 
any body, that the colour, odour, taſte, and other qualities of that body, 
Lare to be derived; it will be eaſy to judge ſuch changes poſſible, as may 
account for the generation and corruption of bodies, trom the convention, 
Aiſſolution, and the alterations of them, by the tranſpoſition of their conſti- 
tuent particles, 5 | : 
And hence will eaſily flow the doctrine of generation, corruption, and 
Jalteration. For if in a parcel of matter there happen ſuch a concurrence of 
all thoſe accidents, as men, by tacit agreement, have thought neceſſary and 


ur fufficient to conſtitute any one determinate ſpecies of things; then a body 
and belonging to that ſpecies is generated de novo. Not that there 1s, really, 
ſe any thing ſubſtantial produced, but that thoſe parts of matter, which, in- 
br decd, pre- exiſted in other diſpoſitions; are now brought together after a 
\the manner, requiſite to entitle the body which reſults from them, to a new de- 
an; WE nomination, and make 1t appertain to ſuch a determinate ſpecies of natural 
a dvodies; ſo that no new ſubſtance is produced in generation, only that, which 
an as pre-exiſtent, obtains a new modification, or manner of exiſtence. 
WT Thus when the fpring, wheels, ſtring, balance, index, &c. neceffary to a 
rel watch, are ſet together in the order requiſite to make ſuch a little engine as 
i, BET hall mark the hours, a watch is ſaid to be made; tho? none of the parts are 
uk, WE produced anew, but *till then the divided matter was not ond and put 
anc, Wi together, in the manner requiſite to conſtitute the thing we call a watch. And 
then ſo, when ſand and aſhes are well melted together, and ſuffer'd to cool, there 
w F generated, by the colliquation, that ſort of concretion, we call glaſs ; tho? 
fre its ingredients were both pre- exiſtent, and do, but by their aſſociation, obtain 
"pr WS : new manner of exiſting together. And, as a body is ſaid to be generated, 
1 y when it firſt appears clothed with all thoſe qualities, upon account whereof 


. men call ſome bodies ſtones, others metals, others ſalts, Ic. ſo when a bo- 
TY dy comes to loſe all or any of thoſe accidents that are eſſential, and neceſſary 
ae to conſtitute ſuch a body, it is then ſaid to be corrupted or deſtroy*d ; and 
is no more a body of that kind, but loſes the title to its former denomina- 

tion; tho' nothing corporeal or ſubſtantial periſhes in this change, only the 

@ eſſential modification of the matter is deſtroy'd ; and tho? the body be ſtill a 
body, yet it is no longer ſuch a body as . but periſheth in the capaci- 
y of a body of that Find. Thus, if a ſtone, falling upon a watch, break 
it to pieces; as, when the watch was made, there was no new ſubſtance 
produced, all the material parts being pre-exiſtent ſomewhere or other; ſo, 
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mo. ot the leaſt part of the ſubſtance of the watch is loſt, but only diſplaced and 
0 WT ſcattered ; yet that portion of matter ceaſeth to be a watch. Thus, when 
ende comes to be thawed in cloſe veſſels, tho? the corruption be produced only 
5 4 (tor ought appears) by introducing a new motion and diſpoſition into the 
* parts of the frozen water, yet it thereupon ceaſeth to be ice, tho? it remains 
il 3 much water, and, conſequently, as much a body, as before it was frozen, 


, Ff 2 or 
cus f | 


| ive the produced ſtream of ſhining matter the name and nature of Pavys1cs. 
| ike Fo — ir, likewiſe, concurs, to conſtitute all fluid bodies. Fifth 
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Pavs1cs. or thawed. Theſe, and the like examples, will teach us how to underſtany 
w_—yY=— that common axiom of naturaliſts, corruptio unius eft generatio alterius, & 
contra; for, ſince it is acknowledged on all hands, that matter cannot nam. 
rally be annihilated ; and, ſince there are ſome properties, as ſize, ſhapt, 
motion, Sc. that are inſeparable from the actual parts of matter; ſince ay 
the coalition of any competent number of theſe parts is ſufficient to confi. 
tute a natural body, endowed with ſeveral ſenſible qualities; the ſame agent, 
that ſhatter the frame, and deſtroy the texture of one body, will, by ſhuffling 
them together, and diſpoſing them ter a new manner, neceſſarily bring 
them to conſtitute ſome new ſort of bodies: as the fame thing, that, hy 
burning, deſtroys wood, turns it into flame, ſoot, and aſhes. Only I douh, 
whether the axiom holds generally true, if it be meant, that every corny. 
tion muſt end in the generation of a body, belonging to ſome particular ſpe. 
cies of things, unleſs we take powders and fluid bodies, indefinitely, for ſp. 
cies of natural bodies; ſince it is plain, there are multitudes of vegetable, 
and other concretions, which, when they rot, do not turn into worms, bu 
either into ſome ſlimy or watry ſubſtance, or elſe crumble into a kind of diſ 
or powder, which, tho? eſteem'd the earth, whereinto rotten bodies are, a 
length, reſolved, is very far from being of an elementary nature, but as yet 
remains a compound body, retaining ſome qualities ; whence, often, the 

duſt of one ſort of plant, or animal, differs much from that of another. 
To this account of the corruption of bodies, we may add, that their pu- 
trefaction is buta peculiar kind of ſlow corruption, which happens to them, 
for the moſt part, by means of the air, or ſome other ambient fluid, pene- 
trating their pores, and, by its agitation, changing the texture, and, per. 
haps too, the figure of the corpuſcles that compoſe them; whence the body, 
thus changed, acquires 8 unſuitable to its former nature, and gene- 
rally, offenſive to our ſenſes. For I obſerve, that medlars, tho? they acquire, 
in length of time, the colour and ſoftneſs of rotten apples, and other putre- 
fied fruit; yet, becauſe their taſte is not then harſh as before, we call tht 
ripeneſs in them, which otherwiſe we ſhould call rottennefs. And tho up- 
on the death of a beaſt, we generally call that change, which happens to th: 
fleſh or blood, putrefaction; yet we ſay not ſo of what happens to thol: 
parts of the ſame animal, whereof muſk is made, becauſe that has a grate 
ful ſcent. And we ſee, that ſome men, who are pleaſed with rotten cheele, 
think it not to have degenerated, but to have now attained its beſt ſtate. But 
as a body ſeldom acquires, by generation, no other qualities, than juſt ſuch 
as ate abſolutely neceſſary to rank it in the ſpecies that denominates it; there 
are in moſt bodies ſeveral other qualities, that may be preſent or abſcat 
without eſſentially changing the ſubject: thus water may be clear or mudq), 
{weet or fetid, and ſtill remain water; butter may prove white or yellow, 
ſweet or rancid, conſiſtent or fluid, and ſtill be butter. Whenever, ther: 
fore, a parcel of matter acquires or loſes a quality, that is not effential t 
it, that acquiſition or loſs is diſtinctly called alteration ; and even generation 
and corruption, according to this doctrine, are but ſeveral kinds of alter: 
tion, taken in a large ſenſe. | x 
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And here we may take notice of the fertility and extent of the mechani- 
&.! hypotheſis ; for ſince, according to our doctrine, the world we live in, 
not a moveleſs or indigeſted maſs of matter, but an engine, wherein the 
reateſt part of the common matter of all bodies is always in motion; and. 
Fnerein bodies are ſo cloſe ſet by one another, that they have either no va- 
Huities betwixt them, or but few and very ſmall ones; and fince, according 
© us, the various manner of the coalition of ſeveral corpulcles into one viſi- 
Pie body, is enough to give them a peculiar texture, and thereby fit them to 
$:ibit many ſenſible qualities, and to become a body, ſometimes of one de- 
Fomination, and ſometimes of another; it will naturally follow, that from 
ne various occurſions of thoſe innumerable ſwarms of little bodies, that are 
Moved about in the world, there muſt be many fitted to ſtick to one another, 
d ſo compoſe concretions; many disjoined from one another, and agitated 
part; and multitudes alfo, that will be driven to aſſociate themſelves, now 
Sith one body, and again with another. And, if we, alſo, conſider on the 

ne fide, that the ſizes of the ſmall particles of matter may be very various, 
Ind their figures almoſt innumerable ; that if a parcel of matter happen to 
Mick to one body, it may chance to give it a new quality ; and, if it adhere 
& another, or hit againſt ſome of its parts, conſtitute a body of a new kind; 
pr, if a parcel of matter be ſtruck off from another, it may barely, by that, 
Mcave it, and itſelf become of a different nature from that it had before: 


pu. I, I ſay, we conſider theſe things, it will not be hard to conceive, that 
em, here may be an incomprehenſible variety of aſſociations and textures of the 
-ne- inute parts of bodies, and conſequently, a vaſt multitude of portions of 
per. natter endowed with many different qualities deſerving diſtinct appella- 
ch, tions; tho? for want of care and proper words, men have not yet taken ſo 
ne- ¶ uch notice of their leſs obvious varieties, as to fort them, as they deſerve, 
re, nd give them diſtinct and proper names. So that tho? I would not ſay, 
re- ny thing may immediately be made of every thing, as a gold ring of a 
that edge of gold, or oil, or fire, of water; yet, ſince bodies having but one 
up- ommon matter, can be differenced but by accidents, which ſeem, all of them, 
ce he eſtects and conſequence of local motion, 'tis not abſurd to think, that 
nol: y the intervention of ſome very ſmall addition or ſubſtraction of matter, 
ate nd of an orderly ſeries of alterations, gradually diſpoſing the matter to be 
cle, ranſmuted, almoſt any thing may, at length, be made of any thing; as, tho? 
Bu ut of a wedge of gold, one cannot immediately make a ring, yet by either 


iredrawing that wedge, by degrees, or by melting it, and caſting a little 
fit into a mould, the thing may be effected. And ſo, tho? water cannot 
mediately be tranſmuted into oil, much leſs into fire, yet if you nouriſh 
ruin plants with water alone, till they have aſſimilated a great quantity of 
Wnt their own nature, you may, by committing this tranſmuted water to 
F illation, in convenient glaſſes, obtain, beſides other things, much of a 
ue oil, and a black combuſtible coal“. 

What 


| I dir I/azc Newton ſeems to be of opinion, | the fireſt of bodies, light. The changing 
r cven groſs bodies are convertible into 
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of bodies into light, and light into bodies, 
: ** By. 
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Pays cs. What we would prove, is, at length, this; firſt, that the matter of all 1», | 
ral bodies is a ſubſtance extended and impenetrable. That all bodies thus , | 
greeing in the ſame common matter, their diſtinction is to be taken from thy 
accidents which diverſify it. That motion, not being eſſential to matter, an 
not originally producible by other accidents, as they are from it, mi h 
look*d upon as the firſt and chief mode or affection of matter. That mo 
variouſly determined, naturally divides the matter, it belongs to, into 2Cyl 
fragments; and this diviſion, obvious experience manifeſts to have been my, 
into parts exceedingly minute, and very often too minute to be ſingly ys 
ceivable by our ſenſes. Whence it neceſſarily follows, that each of thei 
minute parts, or minima naturalia, (as well as every. particular body, mak 
up by the coalition of any number of them) muſt have its determinate ſi: 
and ſhape; and that theſe three, bulk, figure, and either motion or reſt, 
the primary and moſt univerſal modes of the inſenſible parts of matter, co. 
fider'd each of them apart. That when ſeveral of them are conſider'd toge 
ther, there will neceſſarily follow, both a certain poſition and poſture inn. 
gard to the horizon, and a certain order before, behind, or a-ſide of one: 
nother; and when many of theſe ſmall parts convene into one body, fron 
their primary affections, and their diſpoſition or contrivance as to poſtur 
and order, there reſults what we call the texture of that body. And thei 
are the affections that belong to a body, conſider'd in itſelf, without reiatin WE 
to ſenſitive beings, or to other natural bodies. We would further thew, tht M- 
there being men in the world, whoſe organs of ſenſe are fo differently con. l 


rt ad 
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trived, that one is fitted to receive impreſſions from ſome, and another fron ited by 
other ſorts of external objects; the perceptions of theſe impreſſions are dif. HMheth. 
rently expreſs'd by words, as heat, colour, ſound, odour ; and are cut of 
monly imagined to proceed from certain diſtin and peculiar qualities n MWntitic: 
the external object, bearing a reſemblance to the ideas, which their actin , ma! 
upon the ſenſes excites in the mind ; tho? all theſe ſenſible qualities, andthe pally 
reſt to be met with in the bodies without us, are but the effects or con. MA nat! 
quents of the primary affections of matter, whoſe operations are diverſfl Wuch 
according to the nature of the organs, or other bodies they affect. Thit ext p 
when a portion of matter, either by the acceſs or receſs of corpuſcles, orb; MAW! phi 


the tranſpoſition of thoſe it conſiſted of before, or by any two or all of thel 
ways, obtains a concurrence of all the qualities men commonly agree tob 
neceſſary and ſufficient to denominate the body poſſeſs'd of them, a met, 
a ſtone, or the like, and to rank it in any peculiar and determinate ſpect 
of bodies; then a body of that denomination is ſaid to be generated, 4 
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&« is,” ſays that great Philoſopher, ©* very | © water by heat; and vapour returns m Wn m. 
* conformable to the courſe of nature, | water by cold. Earth by heat becon e fo1 
« which ſeems delighted with tranſmutati- | © fire, and by cold returns into earth. Dent Wn 
« ons. Water, which is a very fluid, taſt- | bodies, by fermentation, rarity into 1 © 0 
e leſs ſalt, ſhe changes by heat into vapour, | “ veral ſorts of air; and this air, b. {er ſe, it 
« which is a ſort of air; and by cold into | “ mentation, and ſometimes without it, * 

« jce, Which is a hard, pellucid, brittle, | „turns into denſe bodies.” See Newt vor: 
fuſible ſtone; and this ſtone returns into | Optic. p. 349, 350. forh: 
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convention of eſſential accidents being taken together for the ſpecific 
5 erence that conſtitutes the body, and diſcriminates it from all other ſorts, 
tha by one name, becauſe conſider'd as one collective thing, called its form; 
bien, conſequently, is but a certain character, or a peculiar ſtate of matter, 
Yan eſſential moditzcation. Laſtly, we would ſhow, that a body being capa- 
0ti0! De of many other qualities, beſides thoſe, whoſe convention n neceſſary to 
c up its form; the acquiſition or Joſs of any ſuch quality is termed al- 
mak ration; as when oil comes to be frozen, change colour, or grow rancid ; 
vr. it that if all, or any of the qualities, reputed eſſential to ſuch a body, come 
the be loſt or deſtroy'd, ſuch a remarkable change is called corruption; as 
mi Shen oil takes fire, the oil is not ſaid to be altered, but corrupted or de- 
, roy'd, and fire generated; and that when the body is ſlowly corrupted, 


', 1 thereby alſo acquires qualities offenſive to our ſenſes, eſpecially the ſmell 
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con a taſte, that kind of corruption is called putrefaction; but that nothing 
tog⸗ bſtantial, either in this, or any other kind of corruption, is deſtroy'd, on- 
int. that particular connexion of the parts, or manner of their co-exiſtence, 
ner oa account whereof the matter was term'd a ſtone, or a metal, or belong'd 
* ® any other determinate ſpecies of bodies. 

DILUre | — 
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; ha HE origin of forms, tho' thought the nobleſt, hath yet been found The vulgar 
&h onc of the molt perplexed inquiries in philoſophy, eſpecially as mana- vine of 


fron ed by the ſchools. The ſum of the controverſy betwixt us and them, fa __ 
df. hethcr the forms of natural things be, in generation, educed, as they ſpeak, 
com Nit of the power of the matter; and, whether theſe forms are true ſubſtantial 
1cs 0 WWnticies, diſtinct from the other ſubſtantial principle of natural bodies, that 
iction WS, matter. The reaſons which move me to embrace the negative, are prin- 
nd tix Ipally theſe, Firſt, I ſee no neceſlity for admitting any ſuch ſubſtantial forms 
con natural things; matter, and its accidents, being ſufficient to explain as 
= Puch of the phenomena of nature, as we are likely to underſtand *. In the 
i 


Next place, I ſee no uſe of this puzzling doctrine of ſubſtantial forms in natu- 
WE! philoſophy; nor can imagine how particular phenomena ſhould be ex- 
ain'd by a principle, whoſe nature is unknown. And, laſtly, I cannot 
nccive, how forms ſhould be generated, as the peripatetics would have it; 
or how the things they aſcribe to them, are conſiſtent with the principles 
1 f true ay Bel or even with what themſelves otherwiſe teach. I know 
L e ſchoolmen here take refuge in an obſcure diſtinction, and tell us, that 
power of matter, with regard to forms, is partly eductive, as the agent 
WF mike the form out of it, and partly receptive, whereby it can receive 
form ſo made: but, ſince thoſe who ſay this, will not allow, that the 
rm of a generated body was actually pre- exiſtent in its matter, or any where 


3 ' 6 a 1 i 
ſe, it is hard to conceive how a ſubſtance can be cduced out of another 
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4 7 Sir Iſaac Newton's ſirſt rule in phi- ſufficient to ſolve the phenomena. Nexwter 
hz, that no other cauſes ſhould there- Princip. p. 357. 

de admitted, but ſuch as are true, and 
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ſubſtance totally diſtinct in nature from it, without being, before ſuch edu. 
tion, actually exiſtent in it. And as for the receptive power of the matte 
thar but fitting it to receive or lodge a form, when united with it ; how < 
it be intelligibly made appear to contribute to the production of a new fy. 
ſtance, of a quite different nature from that matter, tho? it harbours it when 
produced? It is plain, that the human body hath a receptive power vit 
regard to the human ſoul, which yet themſelves confeſs, both to be a ſl, 
ſtantial form, and not to be educed out of the power of matter. Indeed, | 
they would admit the form of a natural body to be but a more fine and (uh. 
tile part of the matter, (as ſpirit of wine is of wine, which,upon the receſs ther. 
of, remains no longer wine, but phlegm, or vinegar, ) then the eductive power 
of matter might ſignify ſomething: and ſo it might, if they would alloy 
the form to be but a modification of the matter ; for then 1t would impor, 
that the matter may be ſo ordered or diſpoſed by fit agents, as to conſtitut 
a body of a particular ſort, and denomination : as the form of a ſphere my 


be faid to lurk potentially in a piece of braſs, becauſe the braſs may, hy 


caſting, turning, or otherwiſe, be ſo figur'd, as to become a ſphere, Bu 
this they will not admit, leſt they ſhould make forms to be but accident; 
tho? it is, for ought I know, as little intelligible, how, what is educed ou 
of any matter, without being either pre-exiſtent, or any part of the matter 
can be a true ſubſtance ; as how that roundneſs which makes a piece of brik 
become a ſphere, can be a new ſubſtance in it. Nor can they admit th 
other way of educing a form out of matter, as ſpirit out of wine, becaul: 
then matter will be corruptible, contrary to their doctrine ; and matter and 
form not be two different and ſubſtantial principles, only one and the ſam; 
tho” diverſify'd by firmneſs, groſſneſs, &c. which are but accidental dict. 
rences. IJ know they ſpeak much of the efficacy of the agent upon tte 
matter, in the generation of natural bodies, and tell us ſtrange things d 
his manner of working. But not to ſpend time in examining thoſe obſcure 
niceties ; I anſwer, in ſhort, that ſince the agent, let him be what he wil, 
is but a phyſical and finite agent; and ſince what way ſoever he works, It 
can do nothing repugnant to the nature of things; the difficulty with m: 
will ſtill remain. For if the form produced in generation be, as they woll 
have it, a ſubſtance, not before to be found, out of that portion of mattes 
wherewith it conſtitutes the generated body; either it muſt be produced 
by refining, or ſubtilizing ſome parts of the matter into ſorm; or ell, |: 
muſt be produced out of nothing; that is, created. If they allow the fil 
then will the form be indeed a ſubſtance, but not, as they hold it, diſtind 
from matter; ſince matter, however ſubtilized, is matter ſtill; as the fre 
ſpirit of wine is as truly a body, as the wine itſelf that yielded it; or & 
the groſſer phlegm from which it was extracted. Beſides, the Peripate 
teach, that the form is not made of any part of the matter: nor, inde 
is it conceivable, how a phyſical agent can turn a material into an im 
terial ſubſtance ; eſpecially, matter being, as they themſelves cones, ® 
well incorruptible, as ingenerable. But if they will not allow, as they ® 


not, that the ſubſtantial form is made of any thing material, they 1 


theſe! 
&icribi 


| Toncil 


tance. 
F al 
the m: 
Aud ac 
anccht 
Jubitar 


Treatec 


0 {0 
Wppect 
cry u 
Mater i 
Fencra 

nuſt, 
uppor 
he boc 
| orrup! 
Apable 
Hat he 


ſides. 


| eir C 
Mould 
1 par 


ateria 
I ſho 


prov 


Vo! 


5 00 
{cure 
will, 
85 be 
h me 
volle 
after, 
duced 
fe, It 


> firlt, 
iſtinc 
finel 
r V 5 
atetic 


Forms and Qualities. 


t me believe it produced out of nothing, till they ſhew how a ſubſtance Pa vys1cs. 
in be otherwiſe produced, that exiſted no where before. And, at this — 
Eur, every natural body, of a ſpecial denomination, as gold, marble, nitre, 
E. muſt not be produced barely by generation, but partly by generation, 
Ind partly by creation. And, ſince it is confeſs'd on all ſides, that no na- 
oral agent can produce the leaſt atom of matter, *tis ſtrange they ſhould, 
I generation, allow every phyſical agent the power of 28 a form, 
Irhich, according to them, is not only a ſubſtance, but a 

Khan matter, and, thereby, attribute to the meaneſt creatures that power of 
&:-:ting ſubſtances, which the ancient naturaliſts thought too great to be 
-ribed to God himſelf ; and, therefore, ſome ſchoolmen have derived 
Forms immediately from God: but this is not only to deſert Ariſtole, and 
le Peripotetic philoſophy, which they would ſeem to naintain, but to put 
pmnipotence upon working many thouſand miracles every hour, to perform 
that, in a ſupernatural way, which ſeems the moſt familiar effect of nature 
in her ordinary courſe. 


ar more noble one 


And, as the production of forms out of the power of matter, is, for 


heſe reaſons, incomprehenſible to me; ſo thoſe things which the Peripatetics 


(ſcribe to their ſubſtantial forms, are ſome of them ſuch, as I cannot re- 


concile to my reaſon : for they tell us poſitively, that theſe forms are ſub- 
ſtances, yet at the ſame time teach, that they depend upon matter both 77 
and eſſe, as they phraſe it; ſo that they cannot ſo much as exiſt out of 
the matter which ſupports them; which is to make them ſubſtances in name, 
Aud :.ccidents in reality: for, how can one ſubſtance be ſaid to depend upon 
another in eri, that is not made of any part of it? The very notion of a 
ſubſtance, is, to be a ſelf-ſubſiſting entity, or that which needs no other 
Treated being to ſupport it, or to make it exiſt. Beſides, as there are but 


o ſorts of ſubſtances, material and immaterial, a ſubſtantial form muſt 


Ippertain to one of them; tho* they aſcribe ſuch things to it, as make it 


cry un fit to be referred to either. To all this I add, that theſe imaginary 


Material forms almoſt as much diſturb the doctrine of corruption, as that of 
Pencration: for if a form be a true ſubſtance, really diſtin& from matter, it 
Juſt, as we ſaid, be able to exiſt of itſelf, without any other ſubſtance to 
Wupport it: as, thoſe I reaſon with confeſs, that the ſoul of man ſurvives 
Wc body, it, before death, inform'd : whereas, they will have it, that in 
erruption the form is quite aboliſhed, and utterly periſhes, as not being 


pable of exiſting, ſeparated from the matter, whereto it was united. So 


Wat here again, what they call a ſubſtance, they make an accident; and 
| clides, contradict their own vulgar doctrine, that natural things are, upon 


eir corruption, reſolved into the firſt matter; ſince, at this rate, they 
ould fay, that ſuch things are but partly reſolved into the firſt matter, 


P''! partly, either into nothing, or into forms; which being as well im- 
P-tcr1al as the ſouls of men, muſt, for ought appears, be alſo, like them, 
WE counted immortal. | 


ſhould now proceed to examine the arguments employ'd by the ſchools, 


| po their ſubſtantial forms; but becauſe they are rather metaphyſical, 
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: o Pre 


LW — reſpect rather words than things, I ſhall, very briefly, anſwer only ty, t the 
three of the moſt plauſible. Firſt, then, they thus argue. Omne cempſſin a 40 1 
ſubſtantiole (it is hard to engliſh ſuch uncouth terms) requirit matericy i: | el 
formam ſubjtantialem, ex quibus componatur : omne corpus naturale eſt con; WW... cc: 
tum ſubſtentiale, Ergo, Sc. Now, for brevity ſake, I ſhall here only de | bf 
the minor, and deſire the propoſers to prove it. For I know no thing cgi! 
nature, that is compoſed of matter, and a ſubſtance diſtin& from matter, «. In oui 
cept man, who alone is made up of an immaterial form, and a hung Hinds 
body. If it be urged, that then other bodies cannot be properly call; Now, 
compeſi:a ſubſtantialia, I ſhall, rather than wrangle, give them leave to fi WF Bavicar 
out ſome other name ſor other natural things. But then they argue, in th rde lic 
next place, that, if there were no ſubſtantial forms, all bodies would h Joſt, 
but entia per accidens, which is abſurd. To this I anſwer, that in r gine t 
notion many learned men have of an ens per accidens, as being that whit ; parts 

" conſiſts of thoſe things que non ordinantur ad unum, tho? we do not am $:dditi 
ſubſtantial forms, yet we need not admit natural bodies to be envia per (it an 
cidens ; becauſe in them the ſeveral things that concur to conſtitute the bot, duced 
as matter, ſhape, ſituation, and motion, ordinantur per ſe, & intrinſib, u ubſta 
conſtitute one natural body. But if this anſwer be not ſatisfactory, I ai, WM Fudde: 
that I am ſollicitous about what nature. hath made things in themſelves, u thanb 
what a logician or metaphyſician will call them, in the terms of his art; intern 
being much fitter, in my judgment, to alter words to the nature of thing, this p 
than to affix a wrong nature to things, to accommodate them to a form tempe 
words, probably deviſed when the things themſelves were unknown, orm be ke 
well underſtood, if thought on. Wherefore, I ſhall further only cone ſpite 


this argument, „if there were no ſubſtantial forms, there could be no ſub ding 
« ſtantial definitions; but the conſequent 1s abſurd, ſo, therefore, is them: the fü 
« tecedent.” I reply, that ſince the Peripatetics confeſs the forms of bod and y 
to be of themſelves unknown, this argument only concludes, that if we « Een! 
not admit ſome things, that are not in nature, we cannot build our def Withf 
tions upon them; nor, indeed, could we, if we ſhould admit ſubſta i ville 


forms, give ſubſtantial definitions of natural things, unleſs we could, a for or 
define natural bodies by things that we know not; for ſuch the ſubſt uta Jin nat 
forms are confeſs'd to be by the wiſeſt Peripatetics, who pretend noi 0 Wy An 
give the ſubſtantial definition of any natural compoſition, except man. u dents 
it may ſuffice us to have, inſtead of ſubſtantial definitions, eſſential oncs ito ket 
things; I mean, ſuch as are taken from their eſſential differences, wid matte 
conſtitute them a particular ſort of natural bodies, and diſtinguiſh ten Wa ral ſt 
trom all thoſe of any other. kind, Fcudent 

But for fear arguments of this ſort ſhould not prevail, ſome modern ali? lorm, 
ters of forms have thought fit to add phyſical ones; which may be mot ® Wl be ſul 
our purpoſe here P conſider. Firſt, then, among the phyſical argumet ture 
brought to prove ſubſtantial forms, the principal is taken from the ſpom un 


neous return of heated water to caldneſs; which effect, ſay they, mult "Watt 
ceſſarily be aſcribed to the action of the ſubſtantial form, whoſe office i 
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ſubſtantial form: for the water we heat, is ſurrounded with our air, ſome 
fel, or other body contiguous to the air; and both the air and water 


in our climate, are moſt commonly leſs agitated, than the animal juices in our 
hands, or other organs of touch; which makes us call thoſe fluids cold. 
Now, when the water is expoſed to the fire, it is thereby put into a new 
agitation, more vehement than that of the parts of our organs; but when 
the liquor is removed from the fire, this acquired agitation mult be gradually 
Yoſt, either by the avolation of ſuch fiery corpulcles, as the Epicureans ima- 


gine to get into heated water, or by its communicating the agitation of its 


parts to the contiguous air, or to the containing veſſel, till it have loſt its. 


additional motion, or by the entrance of thoſe trigorific atoms, wherewith 
(if any ſuch be granted) the air in theſe climates abound, and ſo be re- 
duced to its former temperature: which may as well happen without a 
ſubſtantial form, as, if a ſhip failing flowly down a river, ſhould, by a 


Sudden guſt of wind, blowing with the ſtream, be driven on much fatter 


than before; for the veſſel, upon the wind's ceaſing, would, without any ſuch 


internal principle, ſoon return to its former ſlowneſs of motion. So that in 
this phenomenon, we need not have recourſe to an internal principle; the 


temperature of the external air, being ſufficient to ſolve it. And, if water 


be kept in the upper part of a houſe, where the climate is hot, it will, in 
ſpite of the form, continue far leſs cold, all the ſummer long, than, accor- 
ding to the Peripatetics, its nature requires. And, by the doctrine of forms, 
the fluidity of water muſt proceed as much from its form, as the coldneſs; 
and yet this ſo far depends upon the temperature of the air, that in Nova 
embla, vaſt quantities of water are kept in ſolid ice, all the year long, not- 
Withſtanding the power of a ſubſtantial form to preſerve it fluid; which it 
will never be made, unleſs by ſuch a temperature of the air, as would itſelf, 
for ought appears, make it flow again, tho? there were no ſubſtantial form 
Win nature. 
Another argument is, that matter being indifferent to one ſort of acci- 
dents as well as another, it is neceſſary there ſhould be a ſubſtantial form, 
Fro keep thoſe accidents, which are ſaid to conſtitute it, united with the 
matter they belong to, and preſerve both them and the body in their natu- 
ral ſtate z for, ſince it is confeſs'd, that matter hath no appetite to theſe ac- 
eidents more than to any others, they demand how, without a ſubſtantial 
orm, theſe accidents can be contained and preſerved ? To this, it might 
be ſufficient to object, that the common notions of the natural and preter- 
natural ſtate of bodies, are falſe or ill grounded: but to come cloſe to the 
g*gument, IT anſwer, that the accidents ſpoken of, are introduced into the 
matter by the agents or efficient cauſes, whatever they be, producing in it, 
at we call an eſſential form. And theſe accidents, being once thus in- 
G g 2 troduced 
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o preſerve the body in its natural ſtate, and, as there is occaſion, to reduce Px ys1cs. 
t thereto ; which, indeed, might ſcem plauſible, if we were ſure that he 
vater would grow cold again, without the loſs of any parts more agi- 
ad than the reſt, ſuppoſing it to be removed into ſome of the imaginary 
paces beyond the world; but as the caſe is, I fee no neceſſity of flying to 
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Pavys1Cs. troduced into the matter, we need not ſeek for a new ſubſtantial principle Wnow 
— preſerve them there; ſince, by the general law, or common rams 3 of natur, Mubſta 
the matter qualify'd by them, muſt continue in the ſtate wherein ſu MW poſe 
accidents have put it, till by ſome agent or other, it be forced out of it, a] ende 
ſo diveſted of thoſe accidents : thus in a braſs ſphere, when once the mot Nef the 
of tools, impell'd and guided by the artificer, hath turned a piece of thy WF Wvidi! 


metal to a globe, there needs no new ſubſtance to preſerve that round f. Freaſon 
gure; ſince the braſs muſt retain it, till it be deſtroy'd by the artificer himſch be, 0 
or ſome other agent, able to overcome the reſiſtance of the matter to by ambie 
put into another figure. And as, when there is no competent deſtructi ake 
cauſe, the accidents of a body will, by the law of nature, remain ſuch x water 
they were; ſo if there be, it cannot be pretended, that the ſubſtantia BW * here 
form is able to preſerve all thoſe accidents of a body that are ſaid to flog Dow, 
from it, and to be, as it were, under its care and tuition. If, for inſtance, FF hte! 
ou expoſe a ſphere, or bullet of lead, to a ſtrong fire, it will quickly lo FEE 
its coldneſs, conſiſtence, malleableneſs, colour, flexibility, and ſome othe parcel 
qualities; and all this, in ſpite of any imaginary ſubſtantial form. Ani Em 
tho? upon taking lead from the fire, it is reduced to moſt of its former qu. Pbler; 


lities, yet, that may well be aſcribed to its peculiar texture, and the cold. 1 
neſs of the ambient air, according to what was faid of water, heated a, ppol 
cooled; which temperature of the air is an external thing to the lead: and, 8 ich 
indeed, it is but accidental, that the lead, upon refrigeration, regains it ? =? 8 
former qualities; for, by being expoſed long enough to an intenſe fire, chr 
will be turned into glaſs, and loſe its colour, opacity, malleableneſs, and | icht 
flexibility, and acquire a reddiſhneſs, a degree of tranſparency, a brittle «ry 
neſs, and ſome other qualities, that it had not before. And let the ſuppoſed WR oY 1 
ſubſtantial form do what it can, even when the veſſel is removed from the i + 
fire, to reduce or reſtore the body to its natural ſtate and accidents ; ye! ' 5 15 
the former qualities will continue loſt, as long as theſe preternatural ont, * 
introduced by the fire, continue in the matter; and, neither the one wil 1 
be reſtored, nor the other deſtroy'd, till ſome ſufficiently powerful exter- Wa 15 2 
nal agent effect the change. 4 4 ” 
Pariet) 


It is, likewiſe, urged, that no reaſon. can be aſſign'd, why Whiteneßz 
ſhould be ſeparable from a wall, and not from ſnow, or milk ; unlcls ve 
have recourſe to ſubſtantial forms. But in caſe men have agreed to Call 
thing by ſuch a name, becauſe it hath ſuch a particular quality that d. 
ſtinguiſhes it from others, we need go no farther to find a reaſon, why one 
quality is eſſential to one thing, and not to another. Thus in a braſs {phere 
the figure is that for which we give it the name: and, therefore, tho' yo! Wi 
may alter the figure of the matter, yet by that very alteration, the bod e - 
periſhes in the capacity of a ſphere ; tho? its coldneſs may be exchanged 


* f 5 dn an 
heat, Without making it the leſs a ſphere, becauſe it is not for any ſuch f they 
quality, but for roundneſs, that a body is called a.ſphere. And ſo firmne bum; 


is an inſeparable quality of ice, tho? a particular figure be not; becauſe it WW 
is for want of fluidity, that we call any thing ice, which was immediatt!) Wa 4 


before a liquor: and, accordingly, tho* whiteneſs were inſeparable * 
| 108 
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For and milk, yet, this would not neceſſarily infer, that there muſt be a PH sI cs. 
Hubſtantial form to make it ſo; for the firmnets of the corpuſcles that com. 
Voſe ſnow, is as inſeparable from it, as the whiteneſs; and yet it is not pre- 
ended to be the effect of the ſubſtantial form of the water, but of the exceſs 
f the coldneſs of the air, which puts the water out of its natural ſtate of 
Fuidity, and into a preternatural one of firmneſs and brittleneſs. And the 
eaſon why ſnow ſeldom loſes its whiteneſs, but with 1ts nature, ſeems to 
Pe, that its component particles are ſo diſpoſed, that the ſame heat of the 
Umbient air, which is fit to turn it into a tranſparent body, is alſo fit to 
ake it fluid; which, when it is become, we no longer call it ſnow, but 
Water: ſo that the water loſes its whiteneſs, tho' the ſnow do not. But if 
there be a cauſe proper to make a convenient alteration of texture in the 
mow, without melting or reſolving it into water, it may then exchange its 
&whiteneſs for yellowneſs, without loſing its right to be called ſnow; as an 
eminent writer relates, that in the northern regions, towards the pole, thoſe 
,arcels of ſnow, that have lain very long on the ground, degenerate, in 
time, into a yellowiſh colour, very different from that pure whiteneſs to be 
obſerved in the neighbouring ſnow lately fallen. 

But there yet remains an argument tor ſubſtantial forms, taken from a 
Juppoſed neceſſity there is of thence deriving all the various changes to 
Swhich bodies are ſubject, the different eifects they produce, the preſerva- 
tion and reſtitution of the ſtate requiſite to each particular body, and the 
Wceping of its ſeveral parts united into one whole. In anſwer to this, we 
might ſay, that many great alterations may happen to bodies, which ſeem 
WHnanifeſtly to proceed from their peculiar texture, and the action of out- 
ard agents upon them, and of which it cannot. be ſhewn, that they 
ould happen otherwiſe, tho' there were no ſubſtantial forins in being: as. 
Ve ſee that tallow, melted by the fire, loſes its coldneſs, its firmneſs, and its 


WS hicencls, and acquires heat, fluidity, and ſome tranſparency ; but being 
'"", W_Wuficrcd to cool, it preſently exchanges theſe for the former qualities; yet 
vil everal of thoſe changes are plainly the effects of the fire, and the ambient 
x ir, not of any ſubſtantial form: and it is evident, that fire effects a great 
bdariety of changes in qualities, and produces new ones, by its heat, that is, 
* Wy a modified local motion. I conſider farther, that various operations of 
19 body may be derived from the peculiar texture of the whole, and the me- 
* Fhanical properties of the particular corpuſcles, or other parts that com- 
ode eit. And to the pretence, that a ſubſtantial- form is requiſite to keep 
he parts of a body united, without which it would not be one entire body; 
mere W anſwer, that the contrivance of parts conveniently figured, and, in ſome 
* Wales, their juxta- poſition may, without the aſſiſtance of a ſubſtantial form, 
j 1 - lafficient, A. pear grafted upon a thorn, or a plumb inoculated up- 
"+ dn an apricock, will bear good. fruit, and grow. up with the ſtock, as 
ny they both made but one tree, and were animated by the ſame common 
ſc it orm; tho* boch the ſtock, and the inoculated plant, have each its own 


gorm, as may appear by the different leaves, fruits, and ſeeds they bear. 
And even vegetation, and the diſtribution of aliments, are, in ſuch — | 
3 | well“ 
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Pu vs tes. well made, tho' the nouriſhed parts of the total plant, have pot one oy, 
A ꝰ̊ mon foul or form; which is yet more remarkable in miſletoe, growing yy 
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old hazle-trees, crab-trees, &c. in which the mifletoe often differs v 
widely from that kind or plant on which it thrives and profpers. And h 
the durableneſs of the union betwixt bodics, that a ſubſtantial form is 
requiſite to procure it, I have been induced to think by conſidering, that. 
ver and gold, being barely mixed by fuſion, will have their minute pi 
more cloſely united, than thoſe of any plant or animal we know of, 1 
there is ſcarce any natural body, wherein the form makes ſo ſtrict, dur;h} 
and indiſſoluble an union of the parts it conſiſts of, as that, which in the fac 
tious concrete, we call glaſs, ariſes from the bare commixture of the c. 
puſcles of ſand, with thoſe ſaline ones, wherew1th they are melted by tt 
violence of the fire: and the like may be ſaid of the union of the properg ter 
cidents of glaſs with the matter of it, and betwixt one another. ſt this 

It is ſtill farther alledgꝰd in behalf of ſubſtantial forms, that theſe being h he £ 
natural bodies, the true principles of their properties, and confequent] i s, 4 
their operations, that natural philoſophy muſt needs be very imperk, 
which rejects them. But, if there were, in every natural body, ſuch a thin 
as a ſubſtantial form, from which all its properties and qualities immedintel 
flow; ſince we ſee, that the actions of bodies upon one another, are imme. 


diately performed by their qualities or accidents; it would ſcarce be poſi: N OM 
to ſolve many of the explicable phenomena of nature, without having r. RW ipec 
courſe to them: and it would be ſtrange, if many of the abſtruſer plc. termi 
nomena were not explicable by them only. Yet, indeed, almoſt all th: A 1ubjc 
rational accounts to be met with of difficult phenomena, are given by ſuch, Ng, « 
as either do not acknowledge, or, at leaſt, do not take notice of ſubſtanti WE ſpec 


forms. And, it is evident, by the clear ſolutions of many phenomena i 
ſtatics, and other parts of mechanics, and eſpecially in hydroſtatics, ant 
pneumatics, that they may be ſatisfactorily ſolved without employ ing a ſub 
ſtantial form. On the other ſide, I do not remember, that either A 
himſelf, or any of his followers, have given an intelligible ſolution of an 
one phenomenon. of nature, by the help of ſubſtantial forms: and as ther 


This 
Wfirm'd, 
that 1 
wen, 
A pail: 
Win their 


nature is unknown to us, to explain any effect by them, muſt be to declate * yh 
ignotum per ignotius, or, at leaſt, per æque ignotum. For to ſay, that uct Mprincip! 
an effect proceeds not from a particular quality of the agent, but from its h = 
ſtantial form, is to take an eaſy way to ſolve all difficulties in general, wit 32 
out rightly reſolving any one in particular; and would make a rare phi tion of 
ſophy, if it were as ſatisfactory as it is eaſy, If it be. demanded, why | there is 


motion 
But by | 
attrition 


afticit 


attracts ſtraws, rhubarb purges choler, ſnow dazles the eyes rather thit 
graſs, Sc. to anſwer, that theſe, and the like eflects, are performed by tit 
ſubſtantial forms of the reſpective bodies, is, at beſt, but to ſay, whit 

the agent, not how the effect is wrought ; and ſeems to be ſuch a kind 0 Wh rg b 
general anſwer, as leaves the enquirer as much at a loſs for the cauſes , mere 
manner of particulars, as men commonly are for the particular cauſes oft 


ſeveral ſtrange things performed by witchcraft, when told, that ſome dil 
does them, ; 


uiting 
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\ ſhort, the form of a natural body, being, according to us, but an eſ- Pn ys1cs. 
ir] odification, and, as it were, the ſtamp of its matter, or ſuch a 
ver tion of the magnitude, ſhape, motion, or reſt, ſituation, and con- 

ure, of the ſmall parts that compoſe it, as is neceſſary to conſtitute, and 

ominate it a particular body; and all theſe accidents being producible in 

ter by local motion; we may well ſay, that the firſt and univerſal, tho? 

t immediate cauſe of forms, is no other than God, who put matter into 

tion, eſtabliſhed its laws among bodies, and alſo, guided it in ſeveral 

E, at the beginning of things; and, that among ſecond cauſes, the 

$4 efficient of forms, is local motion: which, by variouſly dividing, 

@ucſtring, tranſpoſing, and connecting the parts of matter, produces in 

m thoſe accidents and qualities, upon account whereof, the portion of 

wtcr they diverſity, belongs to a determinate ſpecies of natural bodies: 

bt this is not ſo to be underſtood, as if motion were only an efficient cauſe 

che generation of bodies; for 'tis alſo frequently one of the chief acci- 

ts, as in water, fire, c. that concur to make up the form“. 
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Tr. RE OME late writers, as particularly Sennertus, teach that, beſides the De dofrine of 
g Bi form in plants and animals, there reſide, and eſpecially in ſome ae 
rhe. erminate parts of them, certain other forms, proper to thoſe parts, but 1 


ſubjected to the predominant form, as to deſerve the title of ſubordinate, 


ing, during the reign of the ſpecific form, ſubſervient to it; tho? when 


he ſpecific form comes to be aboliſhed, theſe ſubordinate forms may ſet up 


I the 
ſuch 
until 


na 10 

- and This doctrine cannot be better illuſtrated, | the cauſe of gravity, by which the planets 
' dfrm'd, and i d, than by th ds | ©* and k ions i l 

\ ſub | „and improv'd, than by the words and comets keep their motions in their orbs, 
50 chat incomparable philoſopher Sir 1/zac | ©* and bodies acquire great motion in falling; 
il deten. The wis inertie,” ſays he, 1s | and the cauſe of fermentation, by which the 
F any paſſive principle, by which bodies perfiit | ©* heart and blood of animals are kept in per- 
het In their motion, or weft; receive motion in | ©* petual motion and heat; the inward parts 
0 * Proportion to the force impreſiing it, and | ** of the earth are conſtantly warm'd, IE in 
che eat as much as they are reliſted. By this | ** ſome places, grow very hot; bodies burn 
t ſuch principle alone, there never could have been | ** and ſhine ; mountains take fire; the caverns 
ts fub- any motion in the world. Some other | ©* of the earth are blown up; and the ſun con- 


principle was neceſſary for putting bod.es | ** tinues violently hot and lucid, and warms 
Into motion: for, from the various compo- | *©* all things by its light. For we meet with 
tion of two motions, *tis very certain that | ** very little motion in the world beſides what 
there is not always the ſame quantity of | © is owing to theſe active principles. And, 


with. 
phil 
hy | 


r that mouon in the world.) . . . | © if it were not for theſe principles, the bodies 
* Pat by reaſon of the tenacity of fluids, the | of the earth, planets, comets, ſun, and all 
4] _ fit i0n of their parts, and the weakneſs of | ©* things in them, would grow cold, and 
hat l Hlaſticity in ſolids, motion is much more ** freeze, and become inactive maſſes; and all 
eind 0 pt to be loſt than got, and is always upon | putrefaction, generation, „ and 


Uthe ——_. hi; 6. RS life, would ceaie ; and the planets and co- 
5 therefore a neceſſity of conſerving and re- | mets would not remain in their orbs.” News 
ulting it by active principles, ſuch as are | ran. Optic. p. 372—375. 
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principles. 

And, 1. The name form, is a technical word, and not ſo well definedy 
were to be wiſhed. But without injury to the more uſual notion of it, nt 
may obſerve that it is commonly ſome one, or a few conſiderable thing, « 
conſpicuous phenomenon exhibited, or ſome peculiar operation perform 
by it, or ſome particular uſe, to which it is applicable, upon account where! 
a form is attributed to a particular natural body; and only upon the receßa 
abolition hereof, it is ſaid to loſe its form, or denomination. 2. The bois, 
ſuppoſed endowed with ſubordinate forms, are, generally, either of ti 
vegetable or animal kind; and, conſequently, being of a very compouti 
nature, conſiſt of parts not all of the ſame ſpecies: this is evident in bonts 
which tho? entitled ſimilar parts, by diſtillation afford ſalt, oil, phlegn, 
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Pays1cs. for themſelves; and, in reference to thoſe parts of matter they belong y, | be a 
Wy —— exerciſe the functions of ſpecific forms: as in a dog or a horſe, beg Torn 

the ſenſitive ſoul, which is the ſpecific form of the whole creature, the fel, or 
blood, and bones have their diſtinct forms appertaining to them, tho E | 
are ruled and employed by the ſoul, but as the matter which ſhe animy; 45" 
and informs: and, when by death, the ſenſitive ſoul or ſpecific ſorm is Pi 

poſed or aboliſhed, the body is not preſently reſolved into the four c 178 
ments, but thoſe ſubordinate forms ſtill preſerve the fleſh in the ſtat: g Ar 
fleſh, and the bone in the ſtate of bone; the one for a little, and the oy N 0 
for a much longer time. And this doctrine is urged from the ſpecific m ntir 
tues obſervable in gathered plants; as the purgitiye faculty of rhubarb, u vive 

and other cathartic vegetables, when they are deprived of the lite ti read 
enjoy'd as plants. But it were not diff cult to propole experiments, whit IR eaſily 
would determine this matter otherwiſe, were it important enous 0 4 in £5 
ſerve it. However, this doctrine of ſubordinate forms affords fuc': 0 WS tree 
tenance to that of ſubſtantial ones, that nc nature of our preſent diicou: e Jiſtin 
forbids us to leave it untuuch'd; tho' i ſhall not pretend to give a tall al hen 
ſatisfactory account of ſo perplexed and abſtruſe a matter; it may be lu er 
cient, if I at preſent ſhew, that ſubordinate forins are explicable upon ot N ve ar 


gare ne 

who, 
ſulph. 
body, 
rug. 
pounc 
Mherec 


ſpirit, and aſhes. And vitriol, tho? ſimilar as to ſenſe, may be artificlalj IT r 
produced, by uniting the metalline particles of iron or copper, with tit der ad 
faline corpuſcles of diſtill'd ſalt or nitre. This inſtance I chuſe the ratitt onſp1 
becauſe the patrons. of ſubordinate forms ſeem, by them, to account i tadi 
what happens in vegetables and animals, when the ultimate form | here 
aboliſhed or expelled: tho? I ſee not, why we may not alſo attribute ſib 6. 4 
ordinate forms to ſeveral inanimate bodies. To illuſtrate this matter, | en, 

us borrow an example from rhubarb, the purgative faculty wheredt 'Or w 
affirmed to proceed from a ſubſtantial form; which virtue, whilſt the rs ile of 
barb grew in the ground, proceeded, as they teach us, from the ſpeci t is p 
form. Now if from the ſame rhubarb, we, by a convenient menſtruum, c d ſe; 


tract, together with the finer parts of the body, all the purgative vir: 
(which may eaſily be done) why may not the remaining rhubarb, which 
will retain ſeveral of its former qualities, have a peculiar form, diſtinct fron 
that which the ſchools call, forma miſtionis, to which thoſe qualities 1 
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| be attributed, and which, conſequently, may be look'd upon as a ſubordinate Px ys1cs, 


4 Worm, with regard to that, which the entire, tho*inanimaterhubarb had before 
aa olive, or almond, when gathered, ceaſes to be animated by the vegetative 
1 ul of the tree, yet, on account of its ſubordinate form, retains the ſame ſhape, 
0 colour, Cc. as before, by virtue of which form, it may be preſerved ſound for 
it a whole year, or, perhaps, much longer fo: ſo, by cruſhing the pulp of the 
olive, an oil may be ſqueezed out, endowed with noble qualities, and capable 


© of preſerving itſelf for ſeyeral years. Now, I ſee not, why the form of this 
Foil, from whence its qualities low, may not be looked upon, as having been, 
whilſt the liquor made a part of the olive, a ſubordinate form to that of the 
entire fruit. But to make this out by clearer examples; nature, in ſulphur 
vive, has united under one form, two bodies of very different kinds, the one 
Freadily inflammable, and the other a great reſiſter of fire; yet theſe two are 
eaſily ſeparable, as appears by burning ſulphur under a glaſs-bell. Again, 
in foil cinnabar, under the form of a mineral ſtone, nature has ranged 
three, if not more, complete bodies, which have, each of them, its own 


ou: distinct form, and that exceeding different from the others; as appears 
| al hen theſe bodies are ſkilfully ſeparated : from thence may be obtain'd a 
running mercury, an inflammable ſulphur, and a concrete, whoſe properties 
Olle we are not ſo well acquainted with. Now, if it be ſaid, that theſe forms 

gare not ſubordinate, but co-ordinate, it lies upon the objectors to prove it, 
eau bo, perhaps, will find it no eaſy matter to ſhew, that the ſame ingredient, 
i, : WWulphur, for inſtance, is not as much ſubjugated by the form of the entire 
„body, as that of the purges portion of rhubarb, by the form of that 
oral drug. 3. All the different bodies, whereof, as parts, or ingredients, a com- 
acre! pound is made up, are, by virtue of the compoſition and peculiar fabric 
ceßu thereof, ſo put together, that they concur to thoſe actions or operations, 
odic, WSwhich being proper to the body, are therefore preſumed to flow immedi- 
of ti: Wtely from the form of it. For inſtance, in gun-powder, three ingredients, 
pour pon a very ſlight mixture, produce, by a concurrent action, thoſe wonder- 
bones ul effects, that are ſcarce to be match'd in nature; and which really reſult 
hlegn, rom the proportion of the ingredients, and the manner of their mixture, 
ficlall . Tho? the ſeveral parts, whereof the compound conſiſts, do, in the pro- 
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Per actions of that body, jointly concur to perform them, yet theſe thus 
Fonſpiring bodies, may, each of them, retain thoſe properties which made 
t a diſtinct natural body before it came to be aſſociated with the others, 
herewith it makes up a more compound body. 
6. And here it may be proper to obſerve, that the more conſiderate ſchool- 
| en, teach what very well agrees with the doctrine of ſubordinate forms. 
ercot or when, in the generation of man, they tell us, that the embryo lives the 
he f. Mike of a plant, and of an animal, before he attains to live the life of a man, 
ſpeci BN * —— that, upon the introduction of the rational ſoul, the vegetative 


um, a enſitive ſouls, that before ſucceſſively inform'd the embryo, do ſo no 

vir, ore; the additional human ſoul now becoming the true form of the human 
| _ Boy. And theſe pre-exiſtent ſouls are not aboliſhed, and loſe their being, 
1Ct fron 


ut only their office, which, at firſt, was to inform the body of the embryo, 
ies f | Vor. I. Hh and 
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Panys1cs. and now ceaſeth; ſo that they are not deſtroy*d, but only laid aſide. 4, 
Wy =—) this conſideration ſeems to admit, in many natural bodies, forms, that di. 
poſe the matter they modify, for the reception of a nobler ſtamp, and my, 
therefore, be calPd preparatory forms, to diſtinguiſh them from thoſe my; 
noted forms, which the ſchools uſually term ſpecific ; as in the embrys, the 
vegetative and the ſenſitive ſoul, is but preparatory to the rational, which, , 
lone, is ſaid to be the ſpecific form of man. But here I would not be though 
to adopt all thoſe opinions, upon which I think it allowableto argue agzif 
—-uch as own them. For I take the difference between animating and natur 
forms to be ſo wide, that there is no juſt arguing in phyſical matters fron 
one to the other. But whether in living creatures, the ſoul be always th 
true form, to all the intents and purpoſes the vulgar philoſophers woll 
have it, I ſhall not here determine; nor whether, upon the ſupervention q 
an ultimate or ſpecific form, the forms, which thereby become ſubordinat, 
make but a part of the matter informed by the new one. They may, indeed, 
qualify the ſeveral portions of matter whereto they belong, to be fitter ſub 
jects or receptacles for the ultimate form; and there may be a neceſſity fy 
ſuch previous diſpoſitions in the ſubject, becauſe the compound body d 
ſuch a nature, that no other bodies, but what are peculiarly qualified, har 
a fitneſs to compoſe it. But it ſeems hard to conceive, how a ſubſtan 
diſtin& from matter, can properly be ſaid to have its capacity confounded 
with that of matter. And, notwithſtanding the diſtinction betwixt ſpe 
cific and preparatory forms, the latter ſeem as true forms, whilſt theyar 
predominant, as the ſpecific themſelves. For bodies are what they are, . 
the matter and modification which, for the preſent, conſtitute them, wha WI 
ever they may afterwards prove: and it is not eſſential to the form, fa WW = 
to be previous, that it is to be ſucceeded by another, ſaid to be more robe WR, 
A ſpring of ſteel, is a true and perfect ſpring, before it is made a part of: 
watch; and, by becoming ſo, it is not really bettered in its nature, tho! 
be thereby made more uſeful to man. | 
6. It will not be amiſs to make ſome diſtinction between ſubordinit 
forms; there being one ſort of them, which may deſerve a peculiar name 
For in men, horſes, ſheep, and other perfect animals, there are ſever 
parts, eſpecially thoſe that phyſicians call ſimilar, in oppoſition to organic 
ones, ſuch as bones, ligaments, membranes, which ſeem evidently to chu 
lenge peculiar and diſtinct forms: for the diverſity of their nature being ve!] 
manifeſt, often perſevering a great while after death; thoſe, who allow! 
natural body to be what it is upon account of its form, cannot well df 
diſtin& forms to theſe ſo diſtin&t bodies; which, becauſe the bodies tht) 
conſtitute, are the parts of a human body, ſome ſchool-men have called 
partial forms. | 5 i | 
57. Among the conſtituent parts of an animal or plant, there may wi 
fome ſeminal principles, or rudiments, that is, ſmall parcels of matter d 
ſuch a texture, that, tho* whilft they remain aſſociated with the other pu 
of the compound body, they are not, by ſenſe, diſtinguiſhable from the ey þ 
yet, when 1t comes to have its predominant form Doliſhed, theſe ＋ | 


q 
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jucky concourſe of other circumſtances, may fall to act according to their 
wn nature, and generate inſects, moſs, Sc. 

8. We may add, that when the ſpecific form of a body is deſtroy'd, the 
Change is not often ſo great, as vulgar philoſophers imagine. The corruption 
Pf an animal, or other body, ought not to be looked upon, as happening 
In an empty ſpace beyond the univerſe, but in our ſyſtem, where being de- 
prived of its ſpecific form, *tis ſubject to be acted upon by the ſun, the air, 
and many powerful agents; by whoſe various concourſe with, and operations 
upon it, either the late pre-exiſtent forms may be aſſiſted to ſer up for them- 
ſelves, or new forms reſult from new aſſociations and contextures of the 


+ particles, which compoſed the body, now deſtitute of its principal, or ſo- 
Lereign form. 
ee, 4 Thus much being premiſed, let us try whether the corpuſcular philo- 
ſu f ophy, according to which we have hitherto diſcourſed of forms, will not 
18 ſolve the phenomena, mention'd by Sennertus, better than his hypotheſis. 
b allo him to have rightly aſſerted, that in a plant or animal, there is ſome- 
ha WT hing beſides the bare materia prima, and the vegetative or ſenſitive ſoul, with 
ant WE. effential faculties. And that in ſome parts of ſuch bodies, there may lurk 
ndel M eculiar forms, which, when the life of the plant or animal determines, 
1 rome to diſcloſe themſelves, ſeems probable, from the inſtances of the ſpe- 
ic virtue, ſurviving in gather'd plants. It is probable too, what Sennertus 
e. . Faches, that this purging property in rhubarb, ſena, c. as it does not flow 
un, rom the vital ſoul of the plant, which is already deſtroy'd; ſo it does not 
f roceed barely from the form of a mere mixed body: for it is no way likely, 
rot What ſo great a variety of ſpecific properties, wherewith roots plucked out 
*. pf the ground, and fruits torn from the tree, are endowed, ſhould proceed 


Werely from that general form, which belongs, in common, to compound 

olies, as ſuch. But tho? there are ſome parts of this doctrine of ſubordinate 
Worms, wherein I diſſent not; yet, there are others, wherewith I muſt confeſs 
Nyſelf unſatisfied. We are taught, indeed, that the ſpecific form of a body 
Wommands all the the ſubordinate forms; but I do not readily conceive, which 
F'ay this dominion, attributed to the ſpecific form, is exerciſed ; nor ſee any 
Peceſſity of admitting ſuch a power in that form; or that the portions of 
Watter, endowed with thoſe forms, ſaid to be ſubordinate, can, being under 


ill, ſhew this preſumed ſuperintendent form any other obedience, than 
Ich as the parts of a clock or engine may be ſaid to yield to one another. 
could, therefore, rather conceive, that when ſeveral bodies of differin 
Aures are aſſociated, to compoſe a body of one denomination, tho? eac 
dem be ſuppoſed to act according to its own peculiar nature; yet, by 
aon of the coaptation of the parts, and the contrivance of the com- 
end body, it muſt often happen, that the action, or effect produced, will 
1 of a mixed nature, and different from that, which ſeveral of the parts, 
afider'd as diſtinct bodies, or agents, tended to, or would have per- 
| H h 2 formed, 


e degrees of ſouls, and, conſequently, unfurniſhed with knowledge and 
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| ,rinciples or rudiments being ſet at liberty, and aſſiſted by external heat, Px ys1 cs. 
* 4 the ſoftneſs which uſually attends corrupting bodies, and, perhaps, by wv 
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the oppoſite, tho*, as a heavy body, it has a natural tendency dom 
wards, will, by virtue of the fabric of the inſtrument, mount upwards, 9 
that thoſe actions, which Sennertus, and others, attribute to the conſpiring of 
ſubordinate forms, to aſſiſt the ſpecific and preſiding form, we take to}; 
but the reſulting actions of ſeveral bodies, which, aſſociated together, 
thereby reduced, in many caſes, to act jointly, mutually modifying eg 
others actions; and that which they aſcribe to the dominion of the ſpecik 
form, I attribute to the ſtructure, and eſpecially to the connection of th 
parts of the compound body. Thus, in a clock, tho? all the parts where 
it conſiſts, contribute to the performance of the things belonging to a clock 
as regularly as if they intended to do ſo, and did not ol concur, bu 
knowingly conſpire thereto ; yet, in all this there is no ſubſtantial form u 
ſuperintend their motion, but the weight tends downwards, as uſual ; ant 
the hand, wheels, and other parts, only perform ſuch motions, as they a 
forcibly put into by thoſe bodies, which, by the deſcending weight, ir 
themſelves ſet in motion. And, even the prodigious effects of gun- pode, 
are owing to the mechanical texture, and that ſlight and eaſy way, wherein 
the ingredients are mixed; which are alſo with eaſe diſſociated, by a ch: 
mical proceſs. 

But to illuſtrate reſulting actions by an inſtance purely phyſical ; by takin 
two powders, fit for my purpoſe, one blue and the other yellow, and mixing 
them in a certain proportion, the mixture exhibited a green colour, whid 
did not flow from any new predominant form, making the blue and 
yellow corpuſcles ſubſervient to its purpoſes ; but only, from the mixtured 
thoſe bodies, the diſtinct actions of the blue and the yellow corpuſcles mud 
upon the eye a compound impreſſion, like that of bodies, whereto thei 
ſpecific forms are ſuppoſed to impart, among other qualities, greenneſs. Thu 
alſo, when vitriol, and ſublimate, are made by art, there needs nothing, be 
ſides the manner, wherein the ſaline, and metalline particles are contexed, 
either to hold the parts together, and keep them united into one boy, 
or to enable the mixture to effect ſeveral things, which neither of then 
would have performed apart. And, as in a watch, the ſpring is really! 
ſpring, and acts as one, whilſt it is a part of the watch, tho? by reaſon d 


its connexion with the other parts, it is reduced to concur, with thoſe, ts Puts th 
Wards exhibiting the phenomena proper to the whole engine; fo, in mai) things 
compound bodies, beſides the ſpecific form, which the body has, as ſuc, E * m 
and which may be called its total or general form, the particular bodis i Purpoſe 
(by whoſe aſſociation and conjunction it is made up) may enjoy their er, 
diſtinct forms, and be therefore called partial forms: and theſe bodies, i e d, 
they are part of the whole, whilſt it ſubſiſts, and, by their connexion vi Bn" ſtr 
the reſt, concur to the operations of the body, as ſuch, (which joint oper 3 


tions are uſually attributed to the ſpecific form) yet they do not always | 
depend thereon, but after it is aboliſhed, they may retain their own , 
ture; as a bone, will be a bone for whole ages after the animal it belon 


to is dead, Whence we need not wonder, that ſcveral forms ſhould ny 


the roſe 
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thoſe which bear the title of ſpecific ; and even, whillt theſe are in being, 
Niere are many things which compound bodies perform by virtue of their 
Particular forms, rather than of the ſpecific. Thus in gun-powder, the 
Plackneſs proceeds not from the compoſition, but the coals ; and the nitrous 
Site from the ſalt-petre. 
lt we conſider the arbitrary uſe of the word form, we ſhall find, that 
Shoſe things, upon account whereof we attribute a particular form to a na- 
Kural body, are but very few of the many attributes which belong to it. 
Now the form of a body being really no more than a convention of attri · 
putes, whereby the matter is ſtamped, and denominated ; it is very probable, 
that hoſtile cauſes may often deprive the matter of thoſe accidents, which 
Tonſtituted the ſpecific form, and yet leave the reſt, which, according to 
the law of nature, ought to continue there, till ſome competent agent put 
che body out of that ſtate, wherein, upon the form's deceaſe, it was left. 
To clear up this matter, we mult conſider, that the ſame body may have 
two kinds of modification, and be thereby fitted for two, if not more, ſtates 
and kinds of operations, not neceſſarily dependent upon each other. For, 
as the ſpring of a watch is, by virtue of one part of its texture, an elaſtic 
®body, and, upon account of another, iron; and, therefore, tho? being caſt red- 
Wot into cold water, it will become {tiff and brittle, and, conſequently, ceaſe 
Mo be a ſpring ; yet it will ſtill continue iron, with all its peculiar attributes, 
Thus in a roſe, we may diſtinguiſh two modifications of the matter; one, 
whereby it is fitted to receive, from the buſh it grows on, a certain peculiar 
and ſpirituous ſap, by whoſe intervention and concurrence, it has nouriſhment 
Wand growth, and, conſequently, exerciſes vital functions, as a part of a living 
plant; and another, which conſiſts rather in the texture of the more ſtable 


Fh 

* parts: and this texture being commonly more permanent and durable, than the 
= ther part of the modification, wherein the lite, participated by the roſe, con- 
or, ted, may laſt, when the flower is deprived of its ſoul and ſpecific form, by 


Pemoval from the buſh, and retain thoſe qualities, that naturally reſult from a 

parcel of matter ſo contrived. And, as a mill is capable of performing ſe- 
Fveral things, only when the water, that paſſes through certain parts of it, 
puts them, and, by their means, others, into motion; ſo there are many 
Wings not performable by a plant, unleſs watered with a vital liquor. And, 


al 
10 Was a mill may, nevertheleſs, retain the nature of a ſtructure, uſeful for other 
„de, purpoſes, tho* the drought of ſummer have, perchance, depriv'd it of its 
om vater, or the froſt congeal'd it into ice; ſo, tho? the ſoul of a plant be de- 
h 0y'd, or ceaſe to act, the body may, upon account of the more perma- 
ui nent ſtructure of its ſtable parts, retain a fitneſs for many of the ſame pur- 


3 poſes whereto it ſerved before. This compariſon, perhaps, will not hold in 
=} I circumſtances: however, there are ſeveral inſtances of vegetables reſu- 
ng the faculty of growing, long after they have been thought lifeleſs ; as 
oe the roſe of Jericho, the aloes- plant, Sc. And even ſome animals are not ſo 
very unlike theſe plants, as one would imagine: for flies, waſps, Sc. will 

Per- 
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| n bodies deprived of their ſpecific form. For, indeed, thoſe which are Par s1 cs, 
WW. 11cd ſubordinate, may, as was before obſerved, be as true and real forms, 
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PHYSICS. perform their uſual actions, upon the application of freſh warmth, ſome Wy 


- time after they have ſeem'd to be dead. | Igure 
Io proceed, it may be obſerved, that even in a body, which hath loft j Fitiat. 
ſpecific form, the remaining qualities do not always flow from the form 0 bo 
the entire body; but from the peculiar form of ſome particular parts cf nd o 
which being ſeparated therefrom, tho', perhaps the more ſtable parts th n ou 
remain, will keep the viſible ſtructure from being manifeſtly altered; 3 heſe 
this remaining body ſhall be quite deprived of its noble properties; as my ltere. 
appear from making the extract of rhubarb, wherein its whole purgati e bl 
virtue reſides; and from ſome preparations of cinnamon, and other ſubſtang, cle « 
of fine parts, which, upon the loſs of them, remain but the carcaſſes of why nfit t 
they were. And, beſides this pre-exiſtent and ſurviving modification, it j hings 
often very poſſible, that new qualities and properties may be diſcloſed up eani 


the abolition of the ſpecific form, tho? they were not actually in any pat I nima 
the matter, but are produced in it by a concurrence of the texture and di. 


poſitions left there by the late form, and the operation of external agent b 
As, when out of the fleſh of a dead animal, muſk or infects are generated liab 
or, as when a lime-ſtone calcined, and left in the open air, in time afford Pate f 
true and inflammable falt-petre. But as to the two modifications of livin inch 
creatures before-mention'd, I fear we ſometimes attribute to the ſpecific om I. 
things, that may be well perform'd without it, by the more ſtable modif RES ſhe 
tion of the body, aſſiſted by an eaſy concourſe of natural agents. Thu; mow N 
tho? the excluſion of excrements be unanimouſly aſcribed to the ſoul, which, Weterin 
for that purpoſe, is ſaid to be endowed with a peculiar faculty, calbd e Peer, 
pulſive; yet, the excrements have been often diſcharged, long after the Ider'd 
creatures were unqueſtionably dead. And tho? the maturation of fruit b: here: 
a great alteration, ſuppoſed to be wrought by the vegetative ſoul of the Pave] 
plant; yet it has been obſerved, that apples, grapes, &c. gathered befor: Wi inct 
they were ripe, and laid on heaps together, will ripen well enough aftr- WA hereb 
wards: and the common hiſtories abundantly prove the fame in other tht ents 
like productions. I might add, that even in our cold climate, onions, tem 
ſome other bulbous plants, will, in the ſpring- time, ſhoot out of their own Wi ual: 
accord. And, even in animals, ſome things, confidently preſumed tobe RY < © 
the proper effects of the ſoul, may be really performed by the texture of th: Theth 
body, and the ordinary and regular concourſe of external cauſes ; as tit meta 
growth of nails, hair, Sc. after death, which continues not only whilſt th: Eee 
impreſſions left by the ſoul upon the carcaſs, are yet vivid and recent, but Ipon t. 
for a much longer time than hath been imagined ; a memorable inſtance of WF ined t 
which is given by Paræus, who, ſpeaking of a body, which he, by en. an 
balming, preſerved for more than twenty five years, affirms, * that it {il ctall 
remained whole and ſound ; and as to the nails, having often pared perhap 


e them, he always obſerved them to grow again to their former length“ 

The patrons of Sennertus's opinion, look upon it as a cogent arguments 
prove, that the foul performs almoſt all that is done in the body, becauſe 
the corps of a man newly dead, tho* the organization remain the ſame, Ja 


the animal and vital functions perfectly ceaſe, But tho? the viſible fab! 
1 
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itiated? The body of an animal conſiſts not only of ſolid and ſtable parts, 
bones, muſcles, &c. but of ſeveral ſoft ones, as the brain, nerves, &c. 
Ind of ſome that are fluid, as the blood, and other juices; and, which is, 
i our caſe, very conſiderable, requires a convenient combination of all 

Heſe: whence it follows, that the external frame of the body remaining un- 
Altered, yet, upon death, there may be great alterations in the texture of 
hne blood and humours, and in the ſtructure of other internal parts. And 
heſe changes may quite ſpoil the organization of the body, and render it 
Hnfit to perform the uſual functions of ſuch an engine. But ſome of the 
Pings hitherto delivered, may be diſputed for want of aſcertaining the 
Sicaning of the word, life; which is indifferently apply'd to minerals, plants, 
Animals, and ſpirits: and it is very difficult to avoid miſtakes, or unprofita- 
dee diſputes, if men do not uſe words in the ſame ſignification. It may, there- 
Fore, be convenient to diſmiſs ſo much of the controverſy, as, on this account, 
a, Ss liable to ambiguity, and apply the chief points of our doctrine of ſubordi- 


date forms to inanimate bodies. And here, for order's fake, I ſhall caſt the 
vin riacipal things into diſtinct propoſitions, and annex a ſhort comment to each. 
xm, $ 1. The word form has a very indeterminate fignification. This we have alrea- 
6 Ty ſhewn; and the perſons, who uſe it, do not yet pretend to have agreed, 
"us, dow many, or what things, are ſufficient to entitle a portion of matter to a 
ic, cterminate and diſtinct form. For there are many bodies, ſuch as treacle, 
| «x. eer, gun- powder, coal, ink, Sc. about which, men ſeem not to have con- 
e er'd, whether they ought to have particular forms aſſign'd them; and 
* here are others, about which the Peripatetics diſpute, whether they ſhould 
* the dave particular forms allow'd, or no. Ice is, by ſome, made to be a di- 
eo inct kind of body, whilſt others will have it to be only water altered, and 
ie. hereby deprived of its fluidity, not its form. Nay, even about the ele- 
* ents themſelves, the ſchool- men fiercely diſpute; a whole party denying 
n em to have any other forms, than the firſt qualities, by which they are 
n cually diſtinguiſhed. And, ſome bodies, variouſly conſider'd, ſeem to 
to be Pave a title to more than one form: for inſtance, it is difficult to determine, 
of the hether pure lead, made into a body, like Vitrum ſaturni, is moſt properly 


metal, or glaſs. The like difficulty occurs, when miſletoe grows very 


it the e on a hazle, or when an apricock or a peach is inoculated, and proſpers 
t, bu pon the bough of a plumb- tree; and when red or blue amel is made of cal- 
ce ined tin, which they call putty, and of the ſalt and ſand, whereof the glaſs- 


nen make what they call their fritta, and of ſome burnt copper, or other 


y en- JAKE Y 
a 0:11 rrctalline Pigment z examples, with others of the like kind, which might, 
pared Wl * ome what perplex the ſchool- men to accommodate fairly to the 
my gar doctrine of forms, at the introduction whereof, probably ſuch in- 
ent u nces were never thought of. | 7 

zue n 2. {7 #5 difficult to decide the nobleneſs of forms. This point, alſo, has been 
1c, yl partly handled already; and, indeed, as nobleneſs is rather a civil or politi- 


. l than a phyſical qualification, it is often hard to determine, which, of 


fabric 
miſ 


Way continue, for a while, without any manifeſt alteration ; yet, who can PHys1cs. 
Igure us, that the internal organization is not conſiderably changed and 
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two forms, is the moſt noble. To ſome examples already given of thiza; 
ficulty, beſides the late inſtance in glaſs of lead, may be added that of a 
mony made per /e ; crude antimony being fitter tor ſeveral purpoſes, hy 
mechanical and medical, than the vitrified calx ; and this, again, being gz 
ter for other uſes, than that, which has not been freed from its more ſy 
tive parts. It was a diſpute among the antients, whether their El:&y 


a compoſition of gold and ſilver, was nobler than either of thoſe met; oy 
and when chymiſts have made a precipitate of gold and mercury, i; 3 
queſtionable, whether that be a nobler thing, than the gold alone; tho j WW 


a chymical phyſician were judge, he would give it for the gold improv 
by the change; tho' a goldſmith would conclude it debaſed by the ally 
and, by melting it with borax, free it from the quick-ſilver, and reſty; 
it to its priſtine form. It might, alſo, be diſputed whether, tho? in living 
creatures the ultimate form be more noble than its previous harbinger, | 
may not be ſometimes otherwiſe in bodies inanimate, as well as in the pn. 
ductions of art. When an artificer makes ſilver ſolder, by adding to tt 
ſilver a certain proportion of braſs or copper, tho* he thereby obtains 3 
uſeful mixture, yet it may be much queſtion'd, whether this brittle ſubſtac 
be not leſs noble, than the ſilver alone. And when a plant, growing h 
ſome petrify ing ſpring, is, by imbibing that water, turned, at length, i 
to a ſtone, tho” the rarity of ſuch things makes men prize them; yet it ny 
well be queſtioned, whether the new form be not leſs noble, than that wid 
the plant had before. | 

3. In many bodies, the form is attributed upon the account of ſome one ni 
nent property, which, if it be preſent, and continue, tho* many other thing: ſi 
pervene, or are wanting, the matter is ſtill looked upon as retaining its ſin 
and therefore allowed its uſual denomination. Anexample of this, weare furniſh 
with, by the late inſtance of vitrum antimonii; for tho* in many reſpects, it put 
on the appearance of glaſs, yet it retains ſo much of the antimonial nat 
and properties, as to be vomitive and purgative, as well as crocus metallarun. 
The expreſſed oils of olives, almonds, and other unctuous vegetables, dil 
much from thoſe fine eſſential oils, drawn by diſtillation ; and both of then 
from thoſe empyreumatical ones diſtilled in retorts by violent fires; het 
theſe very different liquors are reckoned among oils, becauſe they agree e wa; 
being fluid bodies, unctuous to the touch, and fuch as will not mix with vr 
ter. So, altho* ſome ſalts are very fugitive, as thoſe of harts-horn, urine, &. 
others very fixed, as that drawn from the calx of tartar, or the aſhes d 
wormwood, Sc. yet all theſe are numbred among falts, becauſe they agt 
in the reſpects for which we allow bodies that denomination. And, indeed 
by reaſon of the unſettled notion of the word form, and its uncertain applic 
tion to conſtitute diſtinct claſſes or kinds of bodies, I have doubted, wette 
ſeveral forms be more than metaphyſical conceptions ; by virtue of which 
bodies, very different in nature, are comprized in the ſame denomination, & 
cauſe way agree in a fitneſs for ſome uſe, or in ſome other thing that is co 
mon to them all, rather than in ſuch true phyſical forms, as make bodies 
the ſame denomination, likewiſe of the ſame ſpecific nature, However, u 
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Ins ſeem to be very general things, and more ſo, than is commonly ob- PRysics. 
Fed. And I have alſo queſtioned, whether ſome of thoſe things, upon 
Count whercof men rank bodies in a particular ſpecies or claſſis, be ſo pro- 
Perly the true and intrinſic forms of thoſe bodies, as certain ſtates of matter, 
Tuckein bodies, very differing in nature, may agree; as water, wine, and 
y other diferent liquors, may, each apart, be made, by congelation, 
3 p::1s into that ſort of body we call ice: and not only the ſuet and far of 
Inimals, and the expreſſed oils and ſpirits of fermented vegetables, bur alſo 
T-vcral mineral, and metalline concretes, may be made to paſs into that claſs 
If body we call flame. | it 7 5 
H. reaſon of the conjunction or connexion of the parts that make up a whole, 
Fverel things will of ten be per formed by the concurrent action of theſe united parts. 
Such operations are of kin to thoſe, which the ſchoolmen call a#riones com- 
nes; as when a bullet is let fall upon a pavement, tho? it touches the body 
& falls upon, but in a very ſmall part of its ſuperficies, yet the plane re- 
Fives the action of the gravity of the whole body; thoſe parts that do not 
ymediately touch it, ſtriking it by the intervention of thoſe which do. So, 


ta I kewiſe, in a boat, the limbs and clothes of a man, who ſtands upon the 
gh ek, and all the parts of a watch, if he carries one in his pocket, jointly 
1, i rwitate on the veſſel, tho? only the ſoles of his feet, or ſhoes, immediately 
t mn Src ſs upon it; and the wheels and other parts of the watch may be moving, 
wii t the ſame time, very different ways. Now, in organical bodies, and ſe- 

Feral others, both natural and factitious, thoſe things which are performed 
12 en Sy the parts, as in a ſtate of conjunction, are often aſcribed to the form; as 
ve: [6 a watch, moſt of the principal phenomena ſo depend upon the concurrent 
far, ion of the ſeveral parts, that few of them can be out of order, but they 


niſhel ill hinder thoſe phenomena from appearing at all, or, at leaſt, from be- 
it pu Ws well and regularly produced. Lie th 

5. We may yet, ina due ſenſe, admit, that in ſome bodies, there are ſubordi- 
ie forms. I know it is pretended, that one body can have only one form: 
t tho' a body can have only one total and adequate form, yet, its parts 
Wy have their partial forms ſubordinate to that; as the ſteel-ſpring, and 
Wrals-wheels, of a watch, may retain their diſtinct metalline forms, tho! 
e watch they compoſe be but one. And the ſchoolmen themſelves, with 
Hany of the antients, have aſſerted, that in compound bodies, the elements 
tain their reſpective forms, notwithſtanding the new form, that belongs 
the mixed body. It is alſo objected, againſt the ſupervention of a higher 
rm, that a body, being already complete in its own kind, by its own 
m, no other form can accrue to it, without making what is called ens per 
W-14ens. To this I anſwer, that the notion of an ens per accidens'belongy 
ber to metaphyſics, than natural philoſophy ; and in what its eſſence 
Wiſts, is ſtill ſo hotly diſputed, that no arguments from it, can juſtly 
ect the preſent caſe : and, indeed, when we conſider, that the ſchools 
e the ſoul and body to make up a man, who, according to them, is 


f um per ſe, and not per accidens; and teach, that the rational ſoul, which 
er, ner ſubſtance, and the underſtanding and will, which are ſaid to be its fa- 
form Vor. I. | 1 i culties, 


* 
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—— predicate or qualification, may well be taken in as large a ſenſe as is req a . 5 
for our purpoſe. So that if the parts of a body, whether natural or f. * 


or operation, which belongs to neither of them ſingle, I ſee not why ſuch, | 14H 
body may not paſs for unum per ſe, as well as ſeveral bodies which paſs uni; WE * 


than before. And this new modification ſo :regulates. its motions, tha 


| compaſs ; it is now determined to keep moving, *till it points north and 


may, in a moment, deprive it of all its additional faculties, tho? it will x. 


and balance, that it principally. concurs to ſet all the other parts in moo", 


tious, be, by their union, brought to become the principle of a Propery 


that notion. It may be farther anſwered, that tho? a body, by its own forn, ah 
be complete in its kind, yet it may be 3 of advancement to a noble Ko 
; ſtate by an acceſſion, that ſhall not ruin its former nature, but enable it to. | * 
operate to nobler actions, than its former could reach. Thus when a ſpriꝶ hed 
is made part of a watch, it thereby, without loſing the nature of a ſprg I nd. 
contributes to the nobleſt phenomena of ſo curious an engine: and the h Ene 
gredients of gun-powder, by the ſuperinduction of the form, or new cu. 110 
texture they acquire by mixture, are, each of them, enabled to co- oper 71. 
to the performance of things, far exceeding the utmoſt they could do befar, 7.4 
Nor will it follow from this ſuperinduction of forms, that there may be ay * 
form of a form, as well as of matter; but only that to a body, which hui N », 
already a form, a farther form may ſupervene. pdp 
6. The ſuper vention of a new form is often but accidental to the pre-cxii es. 
form; and does not at all deſtroy its nature, but modify its operations. A nech og 
not touched by a load-ſtone, has its own form, as a piece of ſteel, as wl Mi:ided 
as the figure of a needle; but, when it comes to be excited by the lo quiſi 
tone, there are then new and wonderful properties ſuperinduced ; and ths ir nec 
needle is then able to point regularly north and ſouth, attract other need, inion 
and communicate a verticity to them; and fo is fit for much nobler us Micular 


e tl 


tho? before. it was indifferent, if nicely poiſed, to reſt at any point of th 


ſouth, and to reſt in that poſition only: yet, by drawing this magnet 
needle, after a certain manner, upon the pole of a vigorous load-ſtone, jo 


main as true a ſteel-needle as at firſt. And a little reflection on the for: 
mentioned inſtance of the ſpring of a watch, will ſhew what it is, that the 
{ſtructure or modification, whence the form of the whole, according to d 
reſults, does to a body already endowed with its own form. For, as ti 
ſpring, tho? it retain its own nature, and acts according to it; yet, by the 
contrivance of the watch, it is not only ſo pent in, that it cannot gain 
full extent, as otherwiſe it would, but by the ſame contrivance, its incellat 
endeavour, to ſtretch itſelf, is ſo moderated and managed by the wheel 


and to perform the office of a watch: ſo in natural bodies, what is pe. 
formed by the ſupervention of a higher and total form, is, that by vii 
of the connexion and ſtructure of the parts introduced with this new f 
the action of the particular parts, tho? they retain their own partial for WWrcotic 
and act, as far as they can, according to them, is ſo maſtered, or other edy i; 
modified, that they are brought to concur to thoſe: things that are don k 3 
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lead is, without addition, vitrified by the mere action of the fire; this 
| appens to the body, upon its acquiring the form of glaſs, that, whereas, 
Kore, the metalline particles were ſo inconveniently fituated, and ſhaped, 
u they denied paſſage to the rays of light; and, by reaſon of their con» 
Lure, compoſed: a body that was very flexible; they become now fo 
Paged, and otherwiſe altered, that they freely ſuffer the light to paſs them, 
Kit admit not of being freely bent as before. And when falt-petre, by 
Ie addition of a ſmall proportion of brimſtone and coal, is made into gun- 
Sowder ; this happens to it, from its acquired modification, that if a little 
Te fall thereon, it will not, as before, leiſurely conſume, and leave behind 
x conſiderable portion of the whole body, in the form of a fixed or al- 


crate hate falt, but fly away all at once, and leave little or nothing behind ir. 
for, 7. Beſides the 2 actions of a body, that harbours ſubordinate forms, there 
bei be ſeveral others, wherein ſome of the parts att according to their particular 


hath rd priſtine nature. This follows from what we lately ſhewed, that the total 
nd ſpecific form has not ſuch a dominion over the partial and ſubordinate 


es, as the patrons of theſe forms imagine. For tho' by virtue of the 
ell Podification of the whole, the operations of the parts or ingredients are fo 
wel ided, as to concur to thoſe operations that belong to the whole, and are 
load: Equiſite to be performed by a joint- action; yet, in other reſpects, as it is 
« thi t neceſſary, that ſuch bodies ſhould have their parts entirely under the do- 
edle, ¶inion of the ultimate form, they may act according to their diftin&t and par- 
us cular qualifications. But this will be farther cleared by ſhewing, that the 
tha, me things may happen to ſeveral bodies, which appear in a watch, where, 
of th: o' the form of the engine, in many reſpects, makes the ſprings and wheels, 
h and d other parts, concur to perform the operations proper to ſuch an engine, 


t the wheels may look bright and yellow, the ſpring may move a mag- 
tic needle, and other parts may do other things, not by virtue of the form 
a watch, but by virtue of their own qualities. Thus when in pills, and 
her medicines, made up of ſeveral ingredients, the compoſition has ſome 
ſulting virtues diſtinct from thoſe of the ingredients, and belonging to the 
mpoſition; yet, it may often happen, that ſome particular ingredient will 
Wt only retain its former nature, but ſo retain it, that the compoſition is 
owed with that quality, only upon account of that ingredient, Thus 
nbergreece, mixed with purgative ingredients, retains its own--grateful 
Pell, and communicates it to the whole maſs, whereof the pills are made: 
d moſt purging pills taſte ſtrong of the-aloes, whatever the other ingre- 
Wents be. A farther inſtance we may take from Venice treacle, not too 
e: for tho” it be acknowledged, that opium works by a ſpecifie quality; 
4 tho? it be here blended with above threeſcore other ingredients, in far 
WW eater quantities; yet, in ſpite of the forma compgſiti, it retains its pr 
cotic virtue; and, upon that account, renders the whole a powerful re- 
y in ſeveral diſtempers, where quieting medicines are proper. A no leſs 
dent example we have in the precipitate of gold and mercury: for * 
11 2 y 


. nole body as one agent, and become ſubſervient to the operations, that PR VS 108. 
2 proper to the body in its new and ultimate capacity. Thus when a piece e 


Pays1cs. by virtue of the union of the ingredients, the reſulting powder may gy 
W=—y— ſeveral qualities, which neither the gold, not the quick-ſilver, had apm, 


Forms and Quali ties. 


yet, the ſalivating faculty of this precipitate, belongs to it barely on 2 
count of the mercurial ingredient. | | 

8. That which, in many bodies, is looked upon as the ſpecific form, is, oft 
only the moſt eminent. We muſt here recollect, (1.) That the word ſom 
has no ſettled ſignification; ſo that ſeveral bodies to which particular fo, 
are aſſigned, deſerve not that privilege better than many others, where 
no peculiar and diſtinct form is conſider*'d. (2.) That the forms of jay; 
mate bodies are but reſpective things, reſulting from the co-exiſtence 
particular corpuſcles or parts, after a determinate manner. (g.) Thatiti 
uſually from ſome particular reſpect, or fitneſs to ſome particular uſe, ty 
men aſcribe this or that form to a particular body. (4.) That the natur 
and fabric of a body may manifeſtly fit it to anſwer more than one of thi 
reſpects, on whoſe ſcore bodies are denominated, or may be ſuited to no 
than one of thoſe uſes; an aptitude for which, when found ſingle in ay 
ther body, is ſufficient to make it be referred to a diſtinct kind: as th 
vitrum antimonii, tho? conſider'd by ſome as glaſs, is, by a phyſician, looks 
upon as a medicine. (5.) That it is not neceſſary, theſe conjugations i 
qualities ſhould have a ſtrict dependence upon one another; as the emi 
properties of the antimonial glaſs belong not to it as glaſs: nor is it neceſlin 
that, if this very portion of matter had not the form of gals, it would wat 
or loſe theſe properties. (6.) That ſince the nobleneſs or ignoblenehk d 
forms depends on the greater or leſs uſe of the body; one man may, intk 
fame body, look upon one kind of modification, and another upon a quit 
different one, as the higheſt form of that body. Thus a watch, that ſhen 
only the hours and their quarters, hung at a ſtring, and made to ſwing u. 
pendulum, would to an aſtronomer, who was to make nice obſervations, b 
moſt uſeful in the capacity of a pendulum ; becauſe, as that, it may divik 
a minute into ſeconds, half ſeconds, Sc. but for other men, who, tho the 
want an inſtrument to meaſure time, require not ſuch minute ſubdiviſion 
of it; the little engine we ſpeak of, will be much more uſeful and conſid 
rable, in the capacity of a watch. (7.) Hence it may often happen i 
inanimate bodies, whether natural, or factitious, that the ultimate or chit 
form, is not the preſiding form, but only the moſt eminent; by which, | 
mean not ſimply the nobleſt, but that which is, for the time at leaſt, tit 
moſt conſidered : or, in other words, the form moſt regarded, is not f 
much that which reigns, as that which denominates. 

9. Theje forms ſeem to be rather concurrent, than ſubordinate, For if a bv 
can have ſeveral] ſuch conjugations of accidents. or modifications, as fe 
entitle it, in dinering reſpects, to different forms; and that form, which 
conſidered as the moit eminent, be not the preſiding form, nor ſo much 
always the nobleſt ; may not theſe forms, which co-exiſt; in the ſame bod) 
be n. ore fitly termed concurrent or coincident, than ſubordinate ? Ard, 
indeed; as to inanimate bodies, this dominion and ſubjection, Which! 
imagined between forms, feems to me, in many caſes, neither well > 
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5 We 


put into the body; and really began, guided, and over- ruled the motions 


and actions of the compoſition. Whereas, indeed, what we call the form, 
Tit it be not, ſometimes, little more than one of thoſe airy things, which the 
ſchools call an external denomination, ſeems often to be rather a metaphyſical 
conception, than a phyſical agent, that performs all thin 
aſcribed to. Thus when a piece of ſteel, conveniently 

temper given it, turned into the ſpring of a watch; the motions of the 
E watch, tho? proceeding from this ſpring, proceed not from the form of the 


in the body it is 
ped, is, by a due 


iron; and the ſpringineſs itſelf, flows not immediately from that form, but 


from a mechanical and adventitious texture, ſuperinduced in the metal, and 
given it by ſeveral outward agents, as the fire, the hammer, Cc. And it is 

ſo far from evident, that, in bodies inanimate and compounded, the moſt 
eminent, and moſt conſidered form, muſt have a dominion over, and an effi- 
cacy in all operations and actions of the compoſition, that even in bodies not 
ſo compounded, it is not always neceſſary, that the ſpecific form ſhould have 
ſo much as a concurrent ſhare in what is performed: for external agents 
may introduce ſuch qualities into the body we ſpeak of, as, being once there, 
vill ſuffice for actions and productions, ſuitable to their own nature, whe- 
ther the form be active in aſſiſting them or no. We ſee that boiling water, 
taken off the fire, will raiſe bliſters on a man's hand, and perform other 
things, which are uſually the effects of fire, only by virtue of the adven- 
F titious heat it has received; tho', according to the Peripatetics, the form 
Jof water, which is an element naturally cold, as well as moiſt, ought ra- 


ther to oppoſe, than prom 


ote the action of the preternatural heat. And 


the like might be ſaid of a heated iron taken from the fire. It may, indeed, 
be pretended in favour of the ſchools, that it is the fire, which got into, 
and yet remains in the iron, that cauſed theſe effects. But this ſubterfuge 
vould involve them in very perplexing difficulties. However, I will put a 
$ caſe where it cannot be made uſe of: ſuppoſe, then, the iron to be heated, 
not by the fire, but by forcible ſtrokes between a hammer and anvil, both 
Jof them actually cold. When a piece of ſilver is, by being hammer'd, or 
drawn into wire, made a ſpringy body, it will be able to 3 many 
chings by that acquired elaſticity, which do not at all flow 

pPeculiar to the metal: for not only copper, ſteel, and many other bodies, 
may be made ſpringy too; but, if you heat it in the fire, the goldſmith 
Vill afſure you, that it is as true and as good ſilver as before; and yet it 


rom the form 


will ceaſe to be a ſpring. And ſo when a ſmith makes a file, by forming many 


little channels on ir, a-croſs one another, and, afterwards, hardening the 


ſteel ; by virtue of this roughneſs, which is given it by external agents, it 
«quires a durable roughneſs, upon which account it is qualified to perform 


o be explained. I doubt too, that ſometimes we miſtake Pa vs res: 
names for thing; and becauſe, when a body, by the action of proper agents,. 
Eo brains ſuch a modification as fits it for particular actions an ales | 

Tit by a certain name, and attribute a form to it; we are apt to conclude, 
that the faculties and qualifications it enjoys, and the things it is able to do, 
Tire owing to this form, as if it were ſome diſtinẽt and operative ſubſtance, 
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Pr ys1cs. many conſiderable things, whereto the form of the mere metal does Not 


Cer md 


The produc- 
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for ought that appears, concur. And tho* hardneſs contributes to male 
a good file, yer, not only the iron was as true and perfect iron, before i 
became rough as afterwards ; but even that degree of hardnefs, which qu. 
lifies our inſtrument to be a good file, flows not immediately from the fory 
of the metal; for that was true iron when ſoft, and its eminent degree d 
hardneſs was given it by the temper it received from the ſmith. 

But, to conclude, I muſt again complain, that the uncertain fignificatiqn 
and .ufe of the terms, employ'd about theſe points, are apt to occaſin 
much darkneſs and difficulty in our enquiries into the things themſclvc;; 
and, I am apt to think, that if the meaning of the terms, form, life, ſy] 
animal, vegetative, and ſome few others, were clearly defined, and agre 
on, a great part of the pesplexing controverſies, about ſubordinate form, 
with what relates to them, would appear to be diſputes about words only 
And if I ſhould, any where in this diſcourſe, have dropt into a verbal con. 
troverſy myſelf, I can ſafely ſay, that my endeavours have all along be 
to expunge received errors, and to eſtabliſh a better theory of thi 
matters, | 


SECT. IV. 


W E have already ſeen, it is by a kind of tacit agreement, that 
men diſtinguiſh the ſpecies of bodies; and that thoſe diſtindtions 
are more arbitrary, than moſt are aware of: nor have I yet met with any 
genuine and fufficient boundary for the ſpecies of things, or any determi. 
nate number of qualities, neceſſary to conſtitute diſtinct Kinds of natur 
bodies. We, therefore, look upon thoſe as diſtir.& ſpecies of bodies, that 
have had diſtin& names aſſign'd them; tho', perhaps, many of them difier 
much. leſs from one another, than other bodies, eſteem'd but of one fort, 
Whether water and ice ought to be eſteem'd diſtinct. bodies, is fo little 
evident, that fome affirm, water loſes not its own nature, by being turned 
into ice; which is made plauſible, by the reducibleneſs of it back again 
into water: yet others again make them diſtinct ſpecies of bodies, becaule 
the one is fluid, and the other ſolid ; and, alſo, becauſe ice is, commonly, 
more or leſs opake, and lighter in ſpecie, than water. We may add, tht 
ice, beaten with common ſalt, will freeze other bodies, when water, mixed 
with falt, will not. And I would be reſolved, whether muſt, wine, ſpitt 
of wine, vinegar, and tartar, are bodies ſpecifically diſtin&. The lik: 
queſtion might be asked of an egg, and the chick that is afterwards hatche 
out of it; as alſo, of the eggs of ſilk-worms, which are firſt ſmall cater 
pillars, then aurelia's, and next butter-flies. And whether the anſwer t0 
theſe queries be affirmative or negative, I doubt, the reaſon that will be 
given for either, will not hold in ſeveral caſes. * And it may till be mort 
puzzling to ask, whether a charcoal, throughly kindled, differs ſpecifical! 
from another charcoal. Nor is it eaſy to determine, whether clouds, ra" 


hail, and ſnow, be all ſpecifically diſtin& from water, and from each * 
ut 
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gar if ſuch Night differences diſcriminate theſe bodies, it will be hard to Pavsrcs, 
8 ; give a ſatisfactory reaſon, why other bodies, that differ in more conſiderable wma 
T particulars, ſhould not enjoy the ſame privilege ; as, I preſume, that ſhow * 
Tigers leſs from rain, than paper from rags, or glaſs, made of wood-aſhes, 
T om wood. And, indeed, men having, by tacit conſent, agreed to look 
upon paper, glaſs, ſoap, ſugar, braſs, ink, pewter, gun-powder, Fc. as 
diſtinct ſorts of bodies; why may they not be thought to have done it on as 
good grounds as thoſe, upon which many other differing ſpecies of bodies 
bave been conſtituted ? It will not ſuffice to object, that theſe bodies are 
I factitious; for it is the preſent nature of bodies, which ought to be conſi- 
der'd in referring them to ſpecies, which way ſoever they came by that na- 
ture: for ſalt, which, in many countries, is made by boiling ſea-water in 
proper veſſels, is as true ſea-ſalt, as that which is made in the ille of Man, 
by the bare action of the ſun upon the ſea- water, left behind in hollow 
# places, after a high ſpring-tide. And ſilk-works, hatch'd by the heat of 
a human body, and chickens produced in /#gypt by the heat of ovens or 
ce WWE dunghills, are as true ſilk-worms and chickens, as thoſe which are hatched 
by the fun or by hens. "NES 1 Es 
And whatever may be ſaid of factitious bodies, where man, by inſtru- 
ments, only gives figure to the ſenſible parts of matter, as when a ſtattary 
makes an image; yet the caſe may differ in. thoſe other factitious produc- 
that tions, wherein the inſenſible paits of matter are altered by natural agents; which 


- 
* 1 


05 perform the greateſt part of the work among themſelves, tho? the artificer 
any 2 aſſiſtant in putting them together. And, therefore, all chymical Pro- 
m. ductions may well be look'd upon as natural bodies; ſince the fire, which 
ura is here the grand agent, doth not, by being employ' by the chymiſt, ceaſe 
that to be a natural agent; ſince nature herſelf, by the help of the fire, ſome- 
Itter times affords us the like productions, wherewith the chymiſt preſents us. 
fort, Thus in Ætna, Veſuvius, and other burning mountains, ſtones are turned in- 
0 to lime, and ſometimes vitrified, whilſt aſhes, and metalline flowers of ſeyeral 
rne 


Winds, are ſcattered about the neighbouring places; and plenty of flowers 


GUN of ſulphur, ſublimed by the internal fire, appear about the vents, at which 
due the fumes are diſcharged into the air. And many bodies we meet with 
bn in the lower parts of the earth, and think to have been formed there, ever 
that nde the beginning of things, may have been more lately produced, by 
ire neans of ſubterranean fires. Thus lead may be turned into minium, 
ſpirit Wand tin into putty, or ſeveral ſaline and ſulphureous corpuſcles, riſing in 


i. emes, may alter che nature of other ſubterrancan bodies; or, by con- 


cched enipg among themſelves, - conſtitute particular concretions; as the fumes, 
cater- et ſulphur and mercury unite into vermilion, which 1s ſo like to the 
er % incral, whence we uſually obtain mercury, that they both go by the 
in be me name of cinnabar. Since then theſe productions, being of nature's 
mor vn making, cannot be denied to be natural bodies; why ſhould the like 
cally FP roduttions of the fire be thought unworthy that name, only þecauſe the 
* e, which made the former, was kindled by chance in a, hill, and that 
othel. 


But 1 aich produced the latter, light up by a man in a furnace. And if flower 


of 
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Pavs1cs. of ſulphur, lime, glaſs, and melted mixtures of metals and minerals, are g 
ky be reckoned among natural bodies; ic ſeems but reaſonable, that, yyy 


the fame grounds, we ſhould admit flowers of antimony, glaſs, pew 
braſs, and many other chymical concretes, to be taken into the numbet; 
and then it will be evident, that to diſtinguiſh the ſpecies of natural hy 
dies, a concourſe of accidents will be ſufficient, without conſidering any ſy, 
ſtantial form. But becauſe we need not have recourſe to inſtances of 
diſputable nature, for the illuſtration of the mechanical production of form 
let us examine only that of vitriol. For, ſince nature herſelf, without th 
help of art, often produces that concrete, there is no reaſon why vitrig|, 
produced by eaſy chymical operations, ſhould not be looked upon as a bod) 
of the ſame nature and kind. And in factitious vitriol, our knowing whi 
ingredients we make uſe of, and how we put them together, enables us 1 
Judge very well how vitriol is produced. But becauſe this is uſually recko' 
with ſalt-petre, ſea-ſalt, and ſal- gem, among true ſalts ; we muſt take ng. 
tice, in the firſt place, that vitriol is not a mere ſalt, but what Parace!ju, 
and, after him, others call a magiſtery ; which, in their ſenſe, common) 
ſignifies a preparation, wherein the body to be prepared has not its prin 
ciples ſeparated, as in diſtillation, incineration, &c. but wherein the whole 
body is brought into another form, by the addition of ſome ſalt or mei. 
ſtruum, united, per minima, with it. And accordingly, we find, that fron 
common vitriol, whether native or factitious, may be obtained an acid, { 
line ſpirit, and a metalline ſubſtance ; as copper may be ſeparated from blu: 
vitriol. And as there is vitriol of iron, which is uſually green, and another 
of copper, which is blue, and alſo a white vitriol, whoſe compoſition is g 
nerally unknown; yet all of theſe are, without ſcruple, reputed true vitriol, 
tho? they differ ſo much in colour, and ſeveral other qualities; fo I ſee no 
reaſon, why the other minerals, being reduced, by their proper menſtru, 
into ſalt, like magiſteries, may not paſs for the vitriols of thoſe metals, and 
conſequently, for natural bodies. If upon the filings of ſteel, we put a con. 


venient quantity of oil of vitriol, and dilute the mixture with water, it | 


eaſy to obtain a vitriol of iron by cryſtallization ; which fully agrees wil 
the other vitriol, produced by nature without the help of any other men- 
ſtruum, than rain water falling upon the marcaſites. But that no ſeruple 
might ariſe from the menſtruum uſed in making vitriolum martis, Iemploy'l 
a different one, that could not be ſuſpected to Le any thing of vitriol in 
it; and this was ſpirit of ſalt, which anſwered the ſame end. Nor will th: 
great diſpoſition in this our vitriol to reſolve, by the moiſture of the air, into 
a liquor, make it eſſentially different from other vitriols ; ſince it has bett 
obſerved, that even the common vitriol in Germany, will alſo run per 4, 
quium. To apply theſe experiments, we may conſider, firſt, that our factitious 
vitriol 1s not only endowed with many pr, Ws common to other fats, & 
tranſparency, brittleneſs, ſolubility in water, Sc. but ſuch as are peculi! 
to it, as greenneſs, eaſineſs of fuſion, ticity of taſte, a peculiar haps 
a power to ſtrike a black with infuſion of galls, an emetic faculty, Ge. and, 


ſecondly, that tho? theſe qualities, are, in common vitriol, ſuppoſed to be 
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the ſubſtantial form of the concrete, and may, as juſtly as the qualities Pays1Cs. 
ether inanimate bodies, be employ'd to prove ſuch a form: yet, in our 
Pitriol, made with ſpirit of ſalt, the ſame qualities were produced by the aſ- 


ociation of two ingredients, ſingly deſtitute of them; which enabled it 
to affect our organs of ſenſe, and work upon other bodies, aſter the manner 


hy lor common vitriol, Indeed, it is ſo far from appearing, that any ſubſtan- 
Fl $i: form is here generated a-new, that there is not ſo much as an exquiſite 
ls, mixture made: for both the ingredients retaia their nature, and may eaſily 
lt be ſeparated by diſtillation ; fo that there is here but a juxta-poſition of the 


Imctalline and faline particles; only they are fo aſſociated, as by the man- 


1 ner of their coalition to acquire that new texture, which denominates the 

hit magiſtery they compoſe, vitriol. | | 

10 But tho? the exact and curious figures, into which vitriol, and other ſalts, The curious þ- 

% are apt to ſhoot, be made arguments of the preſence, and great inſtances of 5'* of 
1 GY a . f epend not upon 

o the plaſtic ſkill of ſubſtantial forms, and ſeminal powers ; yet, I am not ſo ſubſeantial 

ſus fully ſatisfy'd in this matter, as the modern philoſophers appear to be. It urs. 

"ly Sis not that I deny Plato's via Ode, to be applicable to theſe exquiſite 

rin- productions of nature; for tho* God has thought fit, to make things after 

hole qa more intelligible way, than by the intervention of ſubſtantial forms; and 

nen. tho' the plaſtic power of ſeeds, ſeems unneceſſary in our caſe ; yet the di- 

ron vine geometry is, nevertheleſs, to be acknowledged, for having endowed 

f. the primary corpuſcles of ſalts and metals, with a peculiar fitneſs for ſuch 

blu concretions. And, tho? I ſee no neceſſity for aſcribing ſuch productions to 

ther $a plaſtic power; yet, the more elaborate and curious fabric of animals, may 

$ ge. be aſcribed to an higher origin. But my conjectures about the figures of 

105, ats, will be ſupported by theſe conſiderations. 

e n0 1. By a bare aſſociation of metalline and ſaline corpuſcles, a concrete, as 

iu, WiFfinely figured as other vitriols, is producible ; as we have already ſhewn. 

and, 


2, The figures of theſe ſalts are not conſtantly the ſame, but differently 
aried, as they happen to ſhoot more or leſs haſtily, or in different pro- 
portions of liquor; as is manifeſt from the difference in cryſtals of vitriol, 
hen large quantities are taken out of the great coolers. And, accordingly, 
here Agricola deſcribes the ſeveral ways of making vitriol in large quanti- 
ies, he compares the concretions indifferently to cubes, or cluſters of 
grapes, I have ſo ordered a pure lixivium of alkalizate ſalts, from which 
Wuſcd to be obtained only a white calx, that it has ſhot inta tranſparent cry- 
als, almoſt like white ſugar-candy. And, having diſtilled a certain 
Wquantity of oil of vitriol, with a ſtrong ſolution of ſea-ſalt, the reſidue, 
Aiſſolved in fair water, ſhot into cryſtals, ſometimes of one figure, and 
WP ometimes of another, as the quantity and ſtrength of the oil of vitriol, 
ud other accidents, determin'd. From - 9p" of urine and of nitre, I 

8 


ts, 35 Wave ſometimes obtained, fine long cryſtals, ſhaped like ſalt- petre; and 
culiar 1 ho? ſilver, diſſolved in Aqua fortis, or ſpirit of nitre, uſually ſhoots in- 
ſhaps, exceeding thin plates, almoſt like Muſcovy-glaſs; yet, I haye ob- 
. 7 b ned lunar cryſtals, of a different 1 2 A each cryſtal being — 
0 | . | 0 
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'Pays1cs. of many ſmall ſolids finely ſhaped, and adhering ſo fitly to one another, 3 
' = to have one ſurface common to them all. 
| 3. Inſenſible corpuſcles of different exquiſite ſhapes, and endowed yit 

plain, ſmooth ſides, will conſtitute bodies variouſly,. but all very finely fl. 
gured. And, firſt, tho? harts-horn, blood, and urine, may well be ſup: 
poſed to have their ſubſtantial forms deſtroy*d, by the action of the fire, 
in their analyſis; yet their faline particles will leiſurely ſhoot into cryſtal 
of very curious ſurfaces, and regular figures. And of theſe finely ſhape 
cryſtals, of various ſizes, I have obtained ſeveral from other diſtill'd acil 
liquors ; and particularly, with a menſtruum that would diſſolve ſome gem, 
and with a ſolution of coral, made in ſpirit of verdigreaſe. For the ſame re. 
ſon, when I try'd, whether the particles of ſilver, diſſolved in Aqua forti, 
would not, without coagulating with the ſalts, convene, upon account of thei 
own ſhapes, into little concretions of ſmooth and flat ſurfaces ;- I found, that 
having diluted one part of the ſolution with. a great many parts of diſtill 
rain-water,. a plate of copper being ſuſpended in the liquor, and fuffered ty 
lie quiet a while, there would ſettle about it, fwarms of little metalline bo- 
dies, ſhining in the water, like the ſcales. of ſmall fiſh ; but formed iny 
little plates extremely thin, with ſurfaces.not only flat, but exceeding gloſly; 
and among thoſe,. ſeveral of the larger were prettily figured at the edge, 
And the corpuſcles of gold are ſufficiently diſpoſed to-convene, with thok: 
of fit ſalts, into concretions of determinate ſhapes; as I have found in the 
cryſtals obtained from it in Aqua regis e of Wa by a more powerlul 
menſtruum, I had fubdivided the body of gold into ſuch minute particle, 
as to be ſublimable, theſe volatile particles, with the ſalts, wherewith they 
were elevated, afforded plenty of cryſtals, reſembling one another in ſhape. 
I have, indeed, ſometimes try'd to procure compound figures from the 
ſhootings of different ſalts together; but find, we muſt not expect, that i 
all caſes, they ſhould be totally compounded : for they often are of tu 
different natures, that one. will ſhoot much ſooner than another; and.chen a 
large proportion of that will be firſt cryſtallized in its own ſhape, as is il 
fible in refining impure, or Barbary nitre, from the common fait wizercwi 
it abounds. And, as. Agricola obſerves, where a vitriolate matter is m. 
with alum, thoſe two kinds of ſalt will ſhoot ſeparately in the ſame vell.!: 
in which caſes, all that can be expected, is, that the remaining, part of the 
mixture ſhould afford cryſtals of compounded ſolid figures. Tho' the J 
netian borax, ſold in the ſhops, be a. known factitious body, compounded 
of ſeveral ſalts; yet fome of it being diſſolved in a large quantity of fall 
water, and made to coagulate very leiſurely, Ithence obtained cry ſtals, vp 
on whoſe ſurfaces, I could perceive very exquiſite and regular figures. We 
may add, that tho' the Caput mortuum of common Agua fortis conſiſts d 
bodies very different in nature; yet barely by frequent ſolutions and coaguir 
tions, the ſaline particles will ſhoot into very fine figures; as trianges, 
hexagons, rhomboids, c. no leſs exact than thoſe of the fineſt nitre of 
triol: ſome, moreover, terminate in bodies, almoſt, like pyramids, cor 
ſiting of ſeveral triangles, that meet in one point at the vertex, a4 pr” 
TO : 
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Anbly ſhaped as the fairer ſort of Corn diamonds. And I have not only ob- Py ys1cs. 
Anin'd new ſhapes by compounding ſaline bodies, ſuch as ſea-falt, and ſalt- * 
pete, but found them, alſo, producible in ſome natural and chymical ſalts, 
Agiſſolved together; and, alſo, in faline ſpirits made by diſtillation : but only 
choſe are fit for this purpoſe, which work upon one another with ebullition : 
ES jr in that conflict, the ſaline corpulcles aſſociate together, and, by their 
newly acquired figure, loſe much of their former volatility z ſo that upon 
$ cvaporation of the ſuperfluous liquor, they will not fly away, as, otherwiſe, 
chey might, but coagulate together into finely-ſhaped cryſtals ; as I have 
# cricd with the ſpirits of urine and nitre, oil of vitriol, Fc. And, what is 
$ f:rther remarkable, ſpirit of urine ſatiated with ſpirit of ſalt, has often 
# :%orded me cryſtals, exceedingly different in ſhape, from thoſe obtained 
ich ſpirit of urine, ſatiated, either with oil of vitriol, or with ſpirit of 
nitre. For that ſalt, compounded of the two ſpirits, of urine and of com- 
mon falt, uſually conſiſts of one long rod, whence, on both ſides, iſſue out 
far ſhorter cryſtals, ſometimes perpendicular to that, and parallel to one 
another, like the teeth in a comb; and, ſometimes, ſo inclining, as to make 
EZ the whole appear, almoſt like a feather ; which is the more remarkable, 
bccauſe I have obſerved ſal-armoniac, made of crude urine and common 
ſalt, with a proportion of ſoot, will, if warily diſſolved and coagulated, 
& ſhoot into cryſtals of the like ſhape. 
How far the unknown figure of a ſalt may poſſibly be gueſs'd at, by that 
of the figure, which it makes with ſome other ſalt, whoſe figure is already 
known, I leave others to diſcover. | 
* 4. Conſidering that vitriol was but a magiſtery, made by the coagulation 
of the corpuſcles of a diſſolved metal, with thoſe of the menſtruum; J 
thought the magiſteries of other metals might, without inconvenience, be 
added, as other vitriolate concretes, to the green, the blue, and white vi- 
triol, which are, without ſcruple, referred to the fame ſpecies : but oil of vi- 
triol being not a fit menſtruum to diffolve ſeveral metals, nor even all thoſe 
that it will corrrode ; and there being the like unfitneſs, alſo, in common 
© {pirit of falt, I pitch'd upon Aqua fortis, or ſpirit of nitre, as the men- 
ſtruum, moſt likely to afford variety of vitriols; and, accordingly, found, 
that beſides a curious one from copper, that liquor would, with quick- 
ſllver, afford one ſort of cryſtals, with filver another, and with lead a third; 
all which cryſtals of vitriol, as they differ'd from each other in other quali- 
cs, ſo they did very conſiderably differ in ſhape ; the cryſtals of ſilver 
We ſhooting into exceeding thin plates, and thoſe of lead and quick-filver ob- 
daining figures, tho? different from each other, yet of a far greater depth 
and thickneſs, and leſs remote from the figure of common vitrio!, or ſea- 
We alt: yet all theſe vitriols, eſpecially that of crude lead, ſucceſsfully made, 
bad ſhapes curious and elaborate, as well as thoſe we admire in common 
vitriol or ſea- ſalt *. ˖ 
If 


* Sir Iſaac Newton gives the —_— line liquor is evaporated to 2 cuticle, 
Account ol cryſtallization. ** When any = C and let cool, the ſalt concretes in regu- 
2 o 
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PaysIics. If then theſe curious ſhapes, which are ſuppoſed the ſtrongeſt proof, q 
WY ſubſtantial forms, may be the reſults of texture; and if art can produce 
vitriol itſelf, as well as nature; are not ſubſtantial forms unneceſſary in ſol 

ving the ordinary phenomena; ſince matter, with a convention of accident, 

is alone ſufficient for that purpoſe? And why ſhould we wilfully exclude 

thoſe productions of the fire, wherein the chymiſt is but a ſervant to nature 

from the number of natural bodies? Indeed, ſince there is no certain 

diagnoſtic agreed on, whereby to diſcriminate natural and factitious bodie, 

and conſtitute the ſpecies of both; we might certainly draw argument 

from the qualities and operations of ſeveral of thoſe, which are called fadi. 

tious bodies, to ſhew how much may be aſcribed to, and performed by the 
mechanical characteriſtics or ſtamps of matter. And, if we admit theſe 
productions into the number of natural bodies, they will afford us a mul. 

titude of inſtances to ſhew, that bodies may acquire many noble qualities 

barely, by having mechanical properties introduced by outward agents into 

their matter, or deſtroy*d there. Even thoſe, who embrace Ariſtotle's prin. 

ciples, confeſs, that a ſlight change of texture, without the introduction of 

a ſubſtantial form, may not only make a ſpecific difference betwixt bodies; 

but ſo vaſt an one, that they ſhall have differing genus's, and (as the chymiſt 

ſpeak) belong to different kingdoms. For coral, whilſt it grows at the 

bottom of the ſea, is a real plant, and hath often been there found of; 

tender, and juicy ; it, alſo, propagates its ſpecies, as well as other ſhrubs; 

yet, being gathered, and removed into the air, it turns to a ſtony concretion, 

And a much ſtranger thing may be ſeen in the iſland of Sombrero in the Radl. 

Indies, not very far from Sumatra, if we may believe Sir James Lancaſter, 

who relates it as an eye-witneſs; for which reaſon, I ſhall add the ſtory in 

his own words. Upon the coaſt of Sombrero,“ ſays he, „we found upon 

the ſand, by the ſea-ſide, a ſmall twig growing up to a young tree; and 

« offering to pluck up the ſame, it ſhrunk down into the ground, aad 

«« ſinketh, unleſs you hold very hard. And being plucked up, a greu 

* worm is the root of it; and look how the tree groweth in greatneſs, tit 

worm diminiſheth. Now as ſoon as the worm is wholly turned into tus 

tree, it rooteth in the ground, and ſo groweth to be great. This trat 
formation was one of the greateſt wonders I ſaw in all my travels. Ti» 
tree being plucked up a little, the leaves ſtripped off and the pecl, U 
that time it was dry, turned into an hard ſtone, much like to white co. 
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<< theſe we gathered, and brought home many.” | 
Braſil, appeals to a multitude of witneſſes, for the ordinary transformation 
of a ſort of animals, not much unlike graſhoppers, into vegetables, 4 


lar figures; which argues, that the par- | % equal, at unequal diſtances unequal. Fo 
« ticles of the ſalt, before they concreted, | ** by [ach a power, they will range the 
4 floated in the liquor at equal diftances | ©* ſelves uniformly 3 and without it, the 
in rank and file, and, by conſequence, | “ will float irregularly, and come together 
* that they acted upon one another by] as irregularly.” Newton. Optic. p. 363 
ſome power, which, at equal diſtances 1s | ; 
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ertain ſeaſon of the year. And Father Michael Boym affirms, that he ſaw in Pn vs1 cs: 
mall ſhallow freſh-water lake of the iſland Hainan, (which belongs too 
Wins) crabs, or craw-fiſh, which, as ſoon as they were drawn out of the 

Pater, loſt both life and motion in a moment, and became petrified ; tho? 

Hothing appeared to be changed, either in the external, or internal figure 

of their bodies. | 


S V. 


Huing diſpatch'd the firſt argument, whereby I propoſed to confirm Eæperi ments 
the origin of forms, from the manner, by which ſuch a convention of . 
ccidents, as deſerves to paſs for a form, may be produced; I proceed to — 3 
e ſecond proof I deſign'd of the fame, drawn from the re- production of a newing of bo- 
Phyſical body. And this argument of the two is the moſt concluſive. For 4e. 

f we can re- produce a body, which has been deprived of its ſubſtantial form, 

i ſcems more than probable, that the form, which gives being and denomina- 

tion to a concrete, may be, in ſome bodies, but a modification of the matter 

they conſiſt of, whoſe parts, by a peculiar diſpoſition to each other, conſtitute 

uch a determinate ſubſtance, with particular properties; whereas, if the ſame 

arts were otherwiſe diſpoſed, they would conſtitute other bodies of very dif- 

Wcring natures from that of the concrete, whoſe parts they formerly were; and 

rhich may again reſult, or be produced after its diſſipation, and ſeeming 
eſtruction, by the re-union of the ſame component particles, aſſociated in 

heir former manner. But tho? an adequate renewal of a body, chymically 

Wnalyzed, be difficult, becauſe of the diſſipation of ſome parts in the pro- 

eſs; yet ſuch a re- production as is practicable, may ſuffice for our purpoſe. 

For even in ſuch experiments, it appears, that by the bare re- union of ſome 

arts, the very ſame matter, without addition, may be brought again to 

| 1 a body of the like nature with the former, tho* not of equal 

Pulk. 

In this manner we attempted the diſſipation and re- union of the parts of 

common amber: and tho' chymiſts, for fear of breaking their veſſels, when 

Whey commit it to diſtillation, add ſand, brick-duſt, Fc. thereto, yet we 

ound, that if the retort were not too full, and the fire ſlowly and warily 

Applied, the addition of any other body was needleſs. Wherefore, having 
ut into a glaſs-retort, four or five ounces of amber, and applied a gentle, 
gradual heat, we obſerved the amber to melt and bubble; and having ended 
che operation, and ſever'd the veſſels, there was come over, in the form of 
oll, ſpirit, phlegm, and volatile ſalt, near half the weight of the concrete: 
upon breaking the retort, we found in the bottom of it, a cake of coal-black 
matter, whoſe upper ſurface was ſo exquiſitely poliſhed, as to fit it to ſerve 
; tor a looking- glaſs; and this ſmooth maſs being broken, the larger fragments 
ppeared with an excellent luſtre, All theſe parts of the amber, being 
gain put together, into a glaſs-body, with a blind head luted to it, were 
Placed in ſand, to be incorporated by a gentle heat; but the fire having 
been raiſed too high, it ſorced the veſſel out of the ſand, and broke off the 


top, 
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Paysrcs. top. The remaining matter, reſembling tar, was capable of being, yi 
2 gentle heat, poured out like a liquor; and, when cold, it would fd 
to the fingers: yet this opened body will not communicate fo much y, 
tincture to ſpirit of wine; but with oil of turpentine, it diſſolyes in 

a blood-red balſam, uſeful, perhaps, in chirurgery. 
In our attempts to renew vitriol, turpentine, and ſome other concrets 
we found more difficulty, than every one would expect. The bodies u 
which ſuch experiments are likelieft ro ſucceed, ſeem to be alum, ſea.f 
and vitriol. Tho' we found it troubleſom« to take the principles of in 
aſunder, without a mixture of ſome foreign matter, which would hinder g; 


reſtoration of the ſeparated parts. So, likewiſe, if ſea- ſalt be diſtilled, Hl 
-nſual, with thrice its weight of burnt clay, r beaten brick, that will pr ph 
inconvenient in its redintegration ; and if be difti]Pd alone, it is apt i s and 
flux by heat, and whilſt it remains in fuf +1, will ſcarce yield any fpirity n the 
all. As for vitriol, tho? the redintegrati af it might ſeem to be leſs hoy: er te 
ful, than that of the other falts, becauſe Sonſiſts not only of a ſaline, hy dot: 
of a metalline body; yet, as there needs no caput mortuum in the diſtillat Wc 
of it, we made two or three attempts, and ſeemed to miſs rather upon x rvatic 
count of accidental hindrances, than of any inſuperable difficulty in rein f 
thing itſelf: for in our attempts to re-unite the liquors forced off by difit ur de 
lation, with the caput mortuum, we ſometimes obtained ſhoots of pure ie fey 
triol. I likewiſe, digeſted, for ſeveral weeks, a quantity of powdered anti | The 
mony, with a greater weight by half of oil of vitriol; and having commi. ch un 
ted this mixture to diſtillation, obtained, beſides a little liquor a conſid: WE ick. 
Table quantity of combuſtible antiinonial, or antimonio-vitriolate ſulphur; r: fo 
there remaining at the bottom of the retort, a light, and very friable cu ſubſt 
mortuum, all the upper part of which was as white as common wood-aſhs one] 
while the reſt looked like a cinder. This caput mortuum we committed i erent 
naked fire, in a ſmall glaſs- retort, well coated, and accommodated with att 's the 
ceiver, for many hours; and, at length, disjoining the veſſels, we found a dly ſi 
antimonial quick- ſilver, and much leſs of fulphur ſublimed than we expectei h, as 
The caput mortuum was fluxed into a maſs, covered with a thin cake of glu; be 7: 
fragments whereof being held againft the light, were as colourleſs as com. chick. 
mon white glafs. The lump above-mentioned being broken, was foundt de time 
be perfect black antimony, adorned with long ſhining ſtreaks, like comma n the 
antimony; only this ſeemed to have been a little refined, by the ſequeſin K fur 
tion of its unneceffary fulphur ; which ingredient ſeems, by this experimen cars ui 
to abound more in ſome particular parcels of that mineral, than is able *, be 
tately requiſite to the conſtitution of antimony. But among all my trials Wiſe, 
about the redintegration of bodies, that which ſeemed to ſucceed beſt,  n”- liq 
made upon turpentine: for having taken ſome ounces of this, very pu: ws 
and good, and put it into a glaſs-retort, I diſtill'd it with a very gent Jes, e 
fire, till it was ſeparated into a large quantity of very clear liquor, and! ber o 
caput mortuum, very dry and brittle ; then breaking the retort, I powder es, G 
the caput mortuum, Which, when taken out, was tranſparent, exceeding lors, a 


ſleek, and very red; but being powdered, appeared of a pure yellow * 
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powder WC carefully mixed with the liquor diſtill'd from it, which Px vsics. 
ediately diſſolved part of it into a deep red balſam: but by farther di- 
ion in a large glaſs exquiſitely ſtopped, that colour began to grow fainter; 
me remaining part of the powder was perfectly diſſolved, and fo well 
nited to the more fugitive parts of the concrete, that ſcarce any perſon, 

W:he ſmell, taſte, or conſiſtence, would take it for other than good tur- 


tine. 


Be VE 


be N | 
ip HUS I have endeavoured to give the ſubſtance of the corpuſculan Ov 
"on philoſophy, as far as is neceſſary towards underſtanding the produc- aud e per. 


and changes of particular qualities. And as theſe principles are built - * 
n the phenomena of nature, and deviſed in order to explain them, I think fh _— qua- 
per to add, by way of recommendation thereof, ſuch facts as led me to /ities. 
doctrine, or as I was directed to difcover by the notions T had embra- 
And ſince I appeal to the teſtimony of nature, I ſhall ſet down ſome 
Wcrvations of what. ſhe does without aſſiſtance, and ſome experiments 

rein ſhe is guided by art. The obſervations will be the more ſuitable 
Pur deſign, tor being common and familiar; and the experiments, fon 
g few in number, and pregnant in phenomena. | 
| The firſt obſervation ſhall be fetched from what happens in an egg, - 


"ni Wi ich undergoes very great changes, when it is by incubation turned into 


nf ick. A prolific egg contains two liquors, each of them apparently ſi- 
plu; r: for tho“ the white and the yolk ſcem to be ditimilar, by the diffe- 
cou WE ſubſtances they afford in diſtillation; yet it would be hard to prove, 
aha one part of the white, for inſtance, will not be made to yield the ſame 
d 01 erent ſubſtances by diſtillation, with any other part of the ſame: and 
bares themſelves, with other hard parts of a human body, which are con- 
* dly ſimilar, will, by diſtillation, afford ſalt, phlegm, ſpirit, oil, and 
veftel, h, as well as the white of an egg. Now, by bare concuſſion, this white 
ola; BP de reduced from a tenacious, to a fluid body: and the rudiments of 
S com. chick, lodg'd in the cicatricula, are nouriſhed only by the white for 
und e time; the yolk being, by providence, reſerved as a more ſolid aliment, 
mma An the creature is grown ſtrong enough to digeſt it; - ſo that we may ſee the 
weſtn k furniſhed with head, wings, legs, beak, claws, &c. whilſt the yolk: 
rimen ars untouched. But whether this obſervation about the entireneſs of the 
s af. be preciſely true, it is nat very material; fince the yolk itſelf, being, 
unh wie, a fimilar fluid, is ſufficient for the preſent purpoſe. Now, the nu- 


ft, ms Ive liquor of an egg, being brooded on by the hen, will, within two or 


putt, e weeks, be tranſmuted into a chick, furniſhed with organical arts, 
7 ; edn a ganical parts, 
gente es, cars, wings, legs, c. of a very differing fabric; and with a great 
\and1 ber of ſimilar ones, as bones, cartilages, ligaments, tendons, mem- 


unden nes, Oc. which differ much in texture from one another; beſides the 
ceeding ers, as blood, chyle, gall, Sc. contained in the ſolid parts. In a word, 
| we 
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PR vs res. we have here produced, out of ſuch an uniform matter, as the white oy 
= eggs, firſt, many new kinds of qualities, as colours, odours, taſtes, h 


hardneſs, ſmoothneſs, roughneſs, Fc. ſecondly, qualities uſually gig 
guiſhed from ſenſible ones, as fluidity, conſiſtence, flexibility, ſpringing 
Sec. and, thirdly, occult properties, ſince, as phyſicians obſcrve, ſy 
birds afford ſpecific medicines in the falling-ſickneſs, hyſteric fits, and o 
diſtempers. | ; a 

If it be here alledged, that the chick, with all its parts, is not an engine 
mechanically contriv'd, but faſhion'd out of matter by the ſoul of the bit 
lodged chiefly in the cicatricula, which by its plaſtic power faſhions t. 
obſequious matter, and becomes the architect of its own manſon z [a 
ſwer, that this invalidates not what I intend to prove from it: for, lt 
plaſtic principle be what it will, yet being a phyſical agent, it muſt # 
after a phyſical manner; and having no other matter to work upon, by 
the white of an egg, 1t can, conſequently, only divide the matter into nj 
nute parts of ſeveral ſizes and ſhapes, and, by local motion, variouſly cn 
tex them, according to the exigency of the animal to be produced; thi 
from ſo many various textures of the produced parts, there muſt natur 
reſult various differences of colours, taſtes, conſiſtences, and many ot 
qualities. We are here to conſider, not what is the agent, or efficient, i 
theſe productions; but what is done to the matter that atiords them, 4 
tho' ſome birds, by an inbred ſkill, very artificially build their neſts; u 
ture only enables them to ſelect the materials thereof, and, by local ms 
tion, to divide, tranſport, and connect them after a certain manner. An 
when man himſelf, who is, undoubtedly, an intelligent agent, is to raiſe 
building, or form an engine, he may, indeed, by the help of reaſonal 
art, ſkilfully contrive his materials; ſtill, all he can do, is but to mon 
divide, tranſpoſe, and ſet together the ſeveral parts, into which he is ak 
to reduce the matter aſſigned him. Nor need we imagine, that the {ould 
that hen, which having firſt produced the egg, after a while ſits on it, lu 
any peculiar efficiency in hatching of a chick; for the egg might be as we 
hatch'd by another hen, tho' that which laid it were dead: nay, in ſom 
places, eſpecially in Zgypt, there needs no bird at all to produce a clit 
out of an egg, where multitudes of eggs are hatch*d by the regulated he 
of ovens and dunghills. 

2. Water being eſteemed an elementary body, and far more homogeness 
than any other fluid ; it will make very much for our purpoſe, to ſhow, ti 
by a different texture of its parts, it may be brought to conſtitute bodies 
very different qualities. And this it does by nouriſhing vegetables: i 
thus all, or the greateſt part, of that which would accrue to a vegetable h 
nouriſhed, appears to have been materially water; with what foreign qi 
lity ſoever it may afterwards, when tranſmuted, be endowed. Helm ne 
tions an experiment of this nature, made with a willow, ſet in a pot of cat 
which for ſeveral years he fed with rain- water. And we may conjectur# 
the eaſy tranſmutableneſs of water, by what happens in gardens 7 
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rds, where the ſame ſhowers of rain, after a long drought, cauſe a great PR ys1cs. 
umber of differing plants to flouriſh. But theſe things do not fully reach 
Nur caſe, becauſe it may be ybjected, that rain-water cauſes not theſe plants 
W. thrive and flouriſh, by immediately affording them the aliment they 
Womilate into their own ſubſtance ; but by proving a vehicle to the ſaline 
E {ances of the earth, itſelf being inſenſibly, afterwards, exhaled in va- 
Pour. And, indeed, experience ſhews us, that ſeveral plants, which 
ive not well without rain-water, are not yet nouriſhed by it alone; ſince. 
rs vuecn corn and fruit-trees have conſumed the ſaline and ſulphureous juices of 
c carch, they will not proſper there, how much rain ſoever falls upon the 
Ia id, till by dung or otherwiſe, it be again ſupplied with proper juices. 
ti AV herefore I attempted to make plants grow in vials fill'd with nothing but 
i er; and found, that vince pervinca, raphanus aquaticus, ſpear-mint, and 
„cn ranunculus, grew and proſper'd very well therein; yet ſome of theſe 
on crc only ſlips without roots. Several were left in the water all the au- 
; co mn, andd a great part of the winter; and at the end of January, were 
ken out green, and with fair roots, which they had ſhot in the water: 
ul Sarticularly a branch of raphanus aquaticus, was kept full nine months; and 
ring that time withered not, tho? it paſs'd the whole winter; and- was 
len out with many fibrous roots, ſome green buds, and an increaſe of 
Wcight. A ſtump of ranunculus proſpered in the water fo, that, in a 
Waonrch's time, it attained to more than double the weight it had when firſt 
it in. And another piece of ranunculus being taken out fix months after 
vas put in, weighed almoſt a dram and an half, which was above thrice 
rait much as it did at firſt : and this circumſtance demonſtrates a real aſſimila- 
on on and tranſmutation of water into the ſubſtance of the vegetable. Hence I 
marker, that the ſame corpuſcles, which, convening together after one manner, 
„ ompoſe that fluid, inodorous, colourleſs, and inſipid body, water, being ran- 
- foul d after a different manner, may conſtitute different concretes, poſſeſs'd of 
it, bal" one's, opacity, odours, taſtes, colours, and ſeveral other manifeſt qua- 
3; wies; and theſe too very different from one another. Beſides, theſe diſtinct 
in on: or tions of tranſmuted water may have many other qualities, without ex- 
a chid pting thoſe, which are called ſpecific or occult; witneſs the ſeveral medi- 
ted banal virtues attributed to ſpear-mint, to vinca pervinca, marjoram, and 


pbanus aquaticus, If it be here pretended, that the ſolid ſubſtance ac- 
gene ung to a plant in water, proceeds not from the water itſelf, but from the 
cv, u crous, fat, and earthy ſubſtances, which may be preſumed to abound, 


bodies d en in common water; I reply, that, tho' as to ſeveral plants, which 
bles: W curiſh after rain, I am apt to think, they may in part be nouriſhed, as 
table ell by the ſaline and earthy ſubſtances, to which the rain uſually proves a 
ig qu "icle, as by the rain itſelf ; yet as to plants which grow in glaſſes filled 
n nch pure water, this ſhould not be barely aſſerted, but proved *; which, 
of ealth ö | 
Jecture - Dr. Woodward has made ſeveral curious in, and, by repeated filtration, diſtillation, &&c. 
"and d. rer1ments, to ſhew, that mere elementary | not wholly ſeparable from its vehicle, water, is 
cha ter will not ſuffice for the vegetation of | abſolutely neceſſary thereto, See Phile/. Tranſ. 
Nuss; but that a terreſtrial matter contain d Ne. 253. p. 193—207. = 
Vor. I. LI per- 
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PHYSICS. perhaps, is not eaſy to be done, conſidering how vaſt a quantity of f, 
wo_yY=— yater muſt be exhaled away, to obtain even an ounce of dry relidenc, 
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whether ſaline or earthy. 

3. That a plant growing in the earth doth attract, by virtue of its vege 
tative ſoul, the juices of the earth within its reach, and ſelecting the pay 
agreeable to its nature, refuſe the reſt, is the general opinion ; and, ther, 
fore, many are not ſurprized, when a tree bears fruit, that is ſour or bite 
becauſe they preſume, nature, in the root of the tree, has culled out fi 
parts of the alimental juice of the earth, as, convening into fruit, are f 
to give it ſuch a quality. But it is worth obſerving, for our preſent purpoſ, 
what happens, both in ordinary graftings, and eſpecially in inoculatin: 
for tho? we may preſume, that the root of a white-thorn, may eleCtivch 
attract its aliment from the earth, to produce the fruit, which is proper u 
it; yet we cannot ſuppoſe, that it ſhould, in its attraction of aliment, har 
any deſign of providing an appropriate nutriment for a pear : but, . 
know, that the cions of a pear-tree will take very well upon a white-thor. 
ſtock, and yield fruit, very different, in many qualities, from that of th 
white-thorn. And, tho' apples and pears are ſeldom propagated but ls 
grafting, yet they may be ſo by inoculation; which ſeems to be but a kind 
of grafting with a bud. Now, in the inoculations, made upon fruit-tres, 
it is obſervable, that a little vegetable bud, often not ſo big as a pe, i 
able ſo to tranſmute all the ſap which arrives at it; that, tho? this lap bt 
already in the root, and, in its paſſage upwards, determined by nature i. 
tention, as men ſpeak, to the production of fruit, natural to the ſtock; 
it ſhould yet, by ſo ſmall a vegetable ſubſtance, be ſo far changed, as to con 
ſtitute a fruit quite otherwiſe qualified, than the genuine product of th 
tree; which, at the ſame time, is actually produced by thoſe other portion 
of the like ſap, that happened to nouriſh ſuch prolific buds, as are tht 
genuine off-ſpring of the ſtock : ſo that the ſame ſap, which, in one partd 
a branch, conſtitutes a cluſter of haws, in another part of the ſame branch, 
may conſtitute a pear. And, what is farther remarkable, not only the fru 
made of the fame ſap, often differ from one another, in ſhape, big, 
colour, odour, taſte, and other obvious qualities ; but tho? the ſap itſel 
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by a wateriſh, and, almoſt, infipid liquor; yet it is not only convert 3.) 1 
by buds of ſeveral natures, into different fruits, but in one and the lint {idditic 
fruit, the tranſmuted ſap, ſhall, by different textures, be made to exhibit Heſtro 
very different, and ſometimes contrary qualities. As when a peach. bi WiWently 
not only changes the ſap, which comes to it, into a fruit, very diem the 
from that, which the ſtock naturally produces; bur into parts very dificr: s.) It 
from one another in the ſame fruit. From inoculations, therefore, we len e wh 


that a liquor ſeemingly homogeneous, may, by being varioufly ftrain'd, & Wind h 

tranſmuted into bodies, endowed with new ſcents, colours, taſtes, ſolid), ling | 

medicinal virtues, and many other qualities, manifeſt and occult, If It en a 

ſaid, that theſe qualities are the productions of the plaſtic power, rei n it 

in 2 buds, the ſame anſwer will ſerve, as to the like objecction i d, 

firft obfer vation. 1 erciſ 
. + 
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4. The laſt obſervation I ſhall, at preſent, mention, is, of rotten cheeſe : Pay s1cs. 
Fc. if we take notice of the difference betwixt two parts of the ſame cheeſe, &—v=— 
E..creof the one continues ſound, by preſerving its texture, whilſt the other 

Ihath ſuffered that alteration we call rottenneſs ; we may, often, ſee. a ma- 

BVifeſt change in the ſeveral portions of a body, which was before ſimilar ; 

For the rotten part will differ from the ſound in its colour, its odour, its 

taſte, and ſeveral other qualities: and if, with a good microſcope, we view 

the mouldy parts of ſome cheeſes, we ſhall diſcover therein ſwarms of little 

E nimals, furniſhed with variety of parts of different ſizes, ſhapes, textures, 

Ec. and perceive a yet greater diverſity, as to manifeſt qualities, betwixt 

the mouldy part of the cheeſe, and the untainted, than were viſible to the 

naked eye. 


vr | S:ET-T. YU. 

" 

on \ E come now to our experiments about qualities. Experiments 

th: 1. Into good clear oil of vitriol, throw a convenient quantity of ee _ 
'E : 3 . X re of qua- 

© br MiWcamphire, groſty beaten, and, after a while, it will run into a liquor; and, liner ond 

kind by ſhaking, mix with the oil; as, alſo, impart thereto, firſt a yellow, then fu, camphire 

res, e red colour, and, at laſt, bring it to be opake and ſcentleſs: but, if into ats 

this liquor, be poured a due proportion of fair water, it immediately be- 1 5 

p ie Wcomes pale, and the camphire emerges in its own nature and form, white, de/troy'd. 

si combultible, and odorous. 

che phenomena of this experiment afford us ſeveral particulars to our 

 cor- yreſent purpoſe. (1.) We here ſee a light conſiſtent body, brought, by com- 

f the ninution, to ſwim and mix with a heavy liquor, on which it floated be- 

riions fore; but as gold diſſolv'd in Agua regia, is thereby kept from ſinking, theſe 

e th: WWnitances, compared together, — that when bodies are reduced to very 

Jart df inute parts, we muſt as well conſider their particular texture, as the re- 

anc, eived rules of hydroſtatics, in determining whether they will fink, or 

1 float. (2.) This experiment alſo ſhews, that ſeveral colours, and even 


very deep one, may ſomerimes be produced by a white body, and a clear 
iquor; and that without the intervention of fire, or any external heat. 


11:0 3.) That this colour may be deſtroy'd, and the whiteneſs reſtored by the 
2 ſie edition, only, of fair water; which, alſo, receives neither the colour it 
xhib! A eſtroy'd, nor that it reſtored. For, (4.) the opacity of the ſolution pre- 
ch-bul ently vaniſhes, and that menſtruum, with the water, makes up (as 2 
cri; the corpuſcles of the camphire come to float) one tranſparent liquor. 
iffcrat s.) It is alſo worth noting, that upon the mixture of a liquor, which renders 
led, de whole much lighter, a body is made to emerge, that did not ſo before. 
n'd, be And here I cannot but obſerve, how little the ſchool- diſtinction, of elements 
old, ng their forms in mixed bodies, is favoured by this experiment; wherein 
It it b en a mixed body (for ſuch is camphire) doth, in a farther mixture, re- 
ching un its form and nature, and may be immediately ſo divorced from the 


1 12 16 


4. Th 


ech, to which it was united, as to return, in a moment, to the manifeſt 
Nerciſe of its former qualities. (6.) But the notableſt thing in the experi- 
1 9 ment, 
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Pays1cs. ment, is, that odours ſhould depend ſo much upon texture; that one of th 
wry ſtrongeſt- ſcented drugs, ſhould quite loſe its ſcent, by mixing with a bg 


N anpes made 
by fublimate 


ufon copper. 


that hath none of its own. (7.) Nor is it leſs conſiderable, that ſo ſtrong; 


ſcent ſhould be produced in a mixture, wherein none could be perceim 


before, by ſuch a liquor as water; which is quite deſtitute of any ogy 
And ſo eaſy a reſtoration of the camphire to its native ſcent, as wel| 
other qualities, likewiſe argues, that the union or texture of the ty 
ingredients, the camphire and the oil of vitriol, was but very ſlight; Upon 


which, nevertheleſs, a great alteration, in point of qualities, enſues, Ay 


to confirm that ſevera] of the preceeding phenomena depend upon th 
particular texture of the liquors here employ'd, it may be obſerved, thiti 
inſtead of oil of vitriol, ſpirit of nitre be made uſe of; not a red or du 
but a tranſparent and colourleſs ſolution will enſue. And when to th 
above-mentioned red mixture, I put, inſtead of fair water, about tyo q 
three parts of duly rectified ſpirit of wine, there would follow no {us 
changes; but the ſpirit of wine, that acquires no colour by diſſolving te 
concrete apart, yet took out of the mixture its adventitious colour, whid 
ſubſiſted not before in either ingredient. But by proſecuting the experimen 
a little farther, we made it afford us ſome new phenomena. For, (S.) haviry 
kept the mixture in a warm place, and diſtill'd it out of a glaſs-retort, ti 
liquor which came over, had a ſtrong ſcent, quite different both from thitd 
the mixture and the camphire; the remaining maſs being coal-black, and fone 
of its parts looking like poliſhed jet: which is the more conſiderable, bt 
cauſe tho? vegetable ſubſtances uſually acquire a blackneſs from the fire; yet, 
neither liquors that have already*been diſtill'd, obtain that colour upon re 
diſtillation, nor have we, upon trial, found, that camphire expoſed to the 
fire in a retort, fitted with a receiver, would at all acquire a jetty colour 
(9.) We farther learn by this experiment, that notwithſtanding the gre 
volatility of camphire, yet here it is ſo reſtrained, that the caput mrtum, 
juſt mentioned, endured a ſtrong fire in the retort, before it was reduc! 
to that pitchy ſubſtance : and, afterwards, bore a much ſtronger, ſor aboi 
half an hour, in a covered crucible, without yielding any ſcent : ſo mui 
do the fixity and volatility of bodies depend upon texture. 


qualities are producible in bodies, as the effects of new textures, I ſhall hc: 


only produce ſuch wherein copper, ſilver, and gold, were uſed. And, fill 
we took half a pound of copper-plates, each about an inch broad, and d 
the thickneſs. of a grain of wheat, and of any length; then caſting a pom 


of groſiy-beaten Venetian ſublimate into the bottom of a deep glaſs-retort," 
placed the copper-plates upon it, that the fumes of the ſublimate might, 
their aſcent, act upon the metal; and fixing this retort deep. in a ſand: 
nace, and adapting to it a ſmall receiver, we gave it a gradual fire tor ei 
or eight hours, and at length increaſed the heat. The ſucceſs was, (1 


there came little or no liquor over, but the neck and upper part of tr 


retort were candied on the inſide, by the ſublimate adhering to them, 
0 


i 


quantity above ten ounces; and in the retort,. we found two ounces ® 


2. Among many experiments made with ſublimate, to manifeſt, ther 


was n 
Heeme 


1 higl 


Ichis m 
; Paper 
blue,: 
the m 
but th 
ereen 
Wittle c 
Wheir { 


contin 


Wilver | 
tiful 11 
Malline 


er bei 
2 aſcends 
eared 
ittle fl 
e. ela 
fa pa 
imate 


when | 


Wo have 


"pper 
byenty 


Forms and Qualities. 


q This we found to be a more conſtant circumſtance, than the revival of the 
— Tnercury; for upon another trial, with the former proportions, we found 
ur but a few grains of it either in the retort or receiver. (g.) The metalline 
amp at the bottom of the retort increaſed in weight above two ounces; 
= Some of the copper-plates, lying at the bottom of the maſs, yet retained: 
vn their figure, and malleableneſs ; which we aſcribed to their not having been 
thin enough, to be ſufficiently wrought upon by the ſublimate: the others, 
th which were much the greater number, had wholly loſt their metalline form, 
it; Wand were melted into a very brittle lump, which I can compare to nothing 
more fitly than a lump of good benjamin: for this maſs,.tho* ponderous, 
as no leſs brittle, and being broken, appeared of various colours, which 
7000 ſcemed to be almoſt tranſparent, and in lome places it was red, in others of 
high amber colour, and in others again, darkiſh and mixed. (4.) But 
> th his maſs being broken into ſmaller lumps, and laid upon a ſheet of white 
hi piper in a window, was, by the next morning, covered with a lovely greeniſh 
nen plue, almoſt like that of the beſt verdigreaſe; and the longer it lay in the air, 
vi © more of the internal parts of the fragments paſſed into the ſame colour: 
"the but the white paper, which, in tome places they ſtained, ſeemed dyed of a 
id ereen colour, inclining to yellow. (g.) In ſome trials we obſerved, that 
one tte copper-plates, from which the ſublimate had been drawn off, retain'd 
„be. heir ſhape and metalline nature, but were whitened over like ſilver, and 
continued ſo for ſeveral months; and upon breaking them, we found this 
n Re. ſilver colour had penetrated quite through them, and appear'd more beau- 
0 the tiful in the very body of the metal, than on its ſurface. (6. ) In this me- 
lou aalline gum, the body of the copper appeared ſo changed, and opened, that 
ore A hen caſt upon a coal, and a little blown, it would partly melt and flow 
in, ike roſin, and partly flame and burn like ſulphur ; and ſo inflammable was 
quatt, chat held to a candle, or a piece of lighted paper, it would, almoſt in a. 
ori Wn oment, take fire, and flame like common ſulphur ; only it ſeemed to incline 
* ore to a greeniſh colour. 

We next made the experiment with ſublimate and ſilver; wherein were Upon /iver. 
- -or Weaken of the pureſt coined ſilver, ten thin plates, on which we caſt double 
hebe weight of ſublimate, in a ſmall and ſtrongly- coated retort. This mat- 
. firl, rer being ſublimed in a naked fire, we found the ſublimate almoſt totally 
1nd of cended to the top, and neck of the retort; in the latter of which ap- 
pon peared ſome revived mercury: at the bottom of the retort, was found a 
orc, vt ittle fluxed lump of matter, which it was ſcarcely poſſible to ſeparate from 
;hr, ee glass; but having, with much ado, divorced them, we found it brittle, 
d- -f a pale yellowiſh colour, about the weight of the metal on which the ſub- 


mate had been caſt; and in the thicker part of this lump, there appeared, 
when broken, ſome part of the ſilver plates, which, tho? brittle, ſeemed not 
Wo have been perfectly diſſolved. This roſin of ſilver, did, like that of the 
opper, but more ſlowly, imbibe the moiſture of the air ; and within about 
byenty four hours, was covered with a greeniſh duſt ; ſome ſmall — 


quarter of i mercury. (2.) Upon increaſing the fire, the melting Pn vs res. 
matter made a noiſe in the retort, not unlike that of a boiling pot; ane 
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Puxsies. of this roſin being caſt upon red-hot coals, waſted themſelves in a fm 
— not very different, in colour, from that of the roſin of copper, but Provel 


break, than bend. Fourthly, tho' filver will long endure the fire before i 


new ſublimate, after the aforefaid-manner, we had in the bottom of the © 
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more durable, than one would have expected from ſo ſmall a quantity q 
matter. But ſuſpecting that the copper, uſually mixed as alloy with on 
coined filver, might have too much influence here, we afterwards try i 
with refined filver, which but little altered the ſucceſs. And it is n. 
markable, as ſilver is a fixed metal, and accounted indeſtructible, thy j 
ſhould, by ſo ſlight an operation, and with ſo ſmall an addition of othe 
matter, be ſo ſtrangely diſguiſed, and have its qualities ſo altered. Fo 
firſt, tho? pure ſilver and ſublimate, are both eminently white, yet the mi 
we are ſpeaking of, was partly of a lemmon or amber colour, or a deep ame. 
thyſtine, and partly of ſo dark an one, that it appeared black; and ſome. 
times in a fragment, which ſeemed to be one continued piece, the upp 
part would be of a light yellow, and the lower very obſcure, and almoſ 
black. Next, whereas ſilver is one of the moſt opake bodies in nature, ul 
ſublimate a white one, the produced maſs was, in a great part, tranſparem, 
like good amber. Thirdly, the texture of the ſilver was exceedingly altered; 
for inſtead of being flexible, it appeared like horn, and more apt to crack and 


be brought to fuſion, our mixture would eaſily melt, not only upon quick: 


coals, but in the flame of a candle; tho' this roſin, or gum of our fung fa 
metal, did not, like that of copper, tinge the flame of a candle, or produt, tre. 
when laid on glowing coals, either a green or bluiſh colour. We ſet 
Aud upon gold. But farther to diſcover how much theſe operations of the ſublimate on d me 


copper and ſilver depend upon the particular texture of the bodies, I took fon, 
two parcels of gold, the one common, in thin plates, and the other very 
well refined; and having caſt each of theſe into a diſtinct urinal, upon n 
leis. than thrice its weight of groſly-beaten ſublimate, I cauſed the ſublimar 
to be, in a ſand- furnace, elevated from the gold; but found not, that either ird F 
of the two parcels of that metal was manifeſtly altered thereby: whether n ot! 
caſe, the gold had been reduced to very minute particles, ſome kind df 
change might have been made in it, I will not ſay ; but am confident, thi 
theſe operations depend very much upon the particular texture of tht 
body, from whence the ſublimate is elevated. Such experiments mij 

obably be farther improved, by employing various and new kinds of ſub- 
— And to ſhew that ſeveral other things may be ſublimed up together 
either with crude mercury, or with common ſublimate, this inſtance mi) 
be added. Having cauſed about equal parts of common fublimate, and fal- l- 
moniac to be well powdered, and incorporated; by fubliming the mixture i 
{ſtrong and urinals, placed in a ſand - furnace, we obtained a new kind 
of ſublimate, differing from the former: for dropping a little reſolved fl 
of tartar upon the ſolution of common ſublimate, it immediately turns ol 
an orange-tawny colour; but dropping the ſame liquor upon the ſolution df 
rhe armoniac ſublimate, it prefently changed into a liquor reſembling mil. 
And having, from four ounces of copper · plates, drawn fix ounces of ti 
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& degenerate into a kind of verdigreaſe: but it was ſingular in this opera- 


K& on, that not onl ſome of the ſublimate had carried up, to a conſiderable 


| eight, enough © the copper to be manifeſtly coloured by it, of a fine bluiſh 
Ereen; but into the receiver there was paſſed near an ounce of liquor, which 
Belt almoſt like ſpirit of ſal-armoniac, and was tinged like the ſulimate : 


et I judged not this way the moſt effectual for improving common. ſubli- 


pate; being apt to think, that it may, by convenient liquors, be ſo far ad- 
Wanced, as to be made capable of 3 the body of gold itſelf, and pro- 


Bice it in ſuch changes, as chymiſts often in vain attempt. 


| @ by the 
hem, we have from the proceſs of the Luna cornea; in which we take refi- s 


ed ſilver, beaten into thin plates, and diffolving it in about twice its weight 
good Azua fortis, filtrate the liquor carefully to obtain a clear ſolution : 


pro this we drop good ſpirit of ſalt, till it will no more curdle ; then put- 


1 ng the whole mixture in a glaſs-funnel, lined with cap- paper, and letting, 


Se moiſture drain through, we dry, with a gentle heat, the ſubſtance that 
We mains in the filtre; firſt waſhing it from the looſly-adhering ſalts, by let- 
Sing fair water run through it ſeveral times, whilſt it yet continues in the 
Wltre, This fubſtance, being well dried, we put into a glaſs vial, which 


eber upon quick-coals, firſt covered with aſhes, and then freed from them, 


d melt the contained ſubſtance into a maſs, which kept for a while in 
ſion, gives us the Luna cornea, If we firſt reduce the filver into cryſtals, 
d afterwards proceed with ſpirit of falt, in the manner deſcribed, we 
Rue the exceedingly opake, malleable, and hardly fuſible body of ſilver, 
the convenient interpoſition of ſome ſaline particles, not amounting to the 
rd part of the weight of the metal, reduced inte cryſtals, which both 
Woot in a peculiar and determinate figure, differing from thoſe of other me- 
ls, and are, alſo, tranſparent and brittle, and much more eafily fuſible, 

Wan ſilver itſelf ; not to mention other qualities. 
Here we obſerve, (1.) That tho? ſpirit of falt be an highly acid liquor; 
Wd tho? acid liquors and alkalies have quite contrary operations, the one 
ecipitating, what the other would diffolve, and diſſolving what the other 
5 hog at et, in this cafe, as neither oil of tartar per deliguium, 
WP {pirit of falt will diffolve filver ; ſo, both the one and the other, preci- 
eit: which may paſs for a proof, that the precipitation of bodies de- 
nds not upon acid or alkati, but upon the texture of the bodies, which hap- 
to be mixed. (2.) We here find, that whiteneſs and opacity may be 
Imcdaately produced by liquors, both of them tranfparent and colourleſs. 
That a white powder may, by a gentle heat, be reduced into a maſs, 
vifferently tranſparent, and of a fair yellow. (4.) That tho? ſilver requires. 
ſtrong a fire to melt it, and may be long kept red-hot, without being, 
” to fuſion ; yet, by the affociation of ſome faline particles, conve- 
ty mixed therewith, it may be made fo fuſible, as to be quickly melted, 

| c 
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rt ; cupreous roſin, not much unlike that made by copper and common Pa ys1cs., 
| \blimate 3 and this roſin, did, like the other, begin, in the moiſt air, foon w=vw== 


3. Another experiment to ſhew how the like qualities in bodies ies be The 2 of 


| roduced by different ways, provided a like change of texture be 1 ao 


2 


: wo 
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PH vysIcs. either in a thin vial, or at the flame of a candle, where it will flow amo 


◻＋ like wax. (5.) It may, alſo, be noted, that tho” the ſolution of filver, and dh | þ ar 
| ſpirit of ſalt, would, either of them a- part, have readily diſſolved in was, =_ 
yet, when they are mixed, they, for the moſt part, coagulate together int, 3 


ſubſtance, which will lie undiſſolved in water; and is ſcarce ſoluble either i = 
Agua fortis, or ſpirit of ſalt. (6.) It is remarkable, that the body of ſilver h. Pe fa 
ing very flexible, and malleable, it ſhould yet, by the addition of ſo ſmall; | 


proportion of ſalt, be made of a texture ſo different from that of either WE w 
ingredients; being wholly unlike, either a ſalt or a metal, and very like h Wor v 
texture to a piece of horn. And to ſatisfy myſelf how much the toughn 3 
of this metalline horn depended upon the texture of the compoſition, refit. the ſa 
ing from the reſpective textures of the ſeveral ingredients, 1 precipitated ; MMalies 
ſolution of ſilver with the diſtill'd ſaline liquor, commonly called oil of, A 
triol, inſtead of ſpirit of ſalt; and having waſhed the precipitate with con khich 
mon water, I found, that by being fluxed in a moderate heat, it afforded, United 


mals, in appearance, like the concrete we are ſpeaking of; but wanting 
its toughneſs, being brittle mo to be eaſily broken. (7.) And tho abs 
lution of ſilver is the very bittereſt of liquors, and the ſpirit of ſalt far four 
than the ſharpeſt vinegar ; yet theſe two liquors are ſoon eaſily reduced in 
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an inſipid ſubſtance; notwithſtanding the ſalts, which made both the ſilver, ine 
and the precipitating ſpirit ſo ſtrongly taſted, remain aſſociated with the n. raun 
tal. And, laſtly, it is very ſtrange, that tho' the ſaline corpuſcles, wii ſcend 
give the efficacy both to Aqua fortis, and to ſpirit of ſalt, are not only ſo bo 1 
latile, that they will eaſily be diſtilled with a moderate fire, but ſo fugitive, Wi Pear ſc 
that they will in part fly away of themſelves in the cold air; yet, by vir Prise 
of the new texture they acquire, in aſſociating themſelves with the corpus f tart 
of the ſilver, they obtain a ſufficient degree of fixedneſs to endure mcling his, d 
with the metal. Nor in melting this maſs in a thin vial, could I per entle 
any ſenſible evaporation of the matter: nay, having afterwards put a pat iquor. 
cel of it upon a quick coal, it ſuffered fuſion, and ran off, without app any, 
ing to be other than Luna cornea, as it was before. eithe 
Denſualyohene- 4. I ſhall next produce the phenomena ariſing in the proceſs of a ſal, ater, 
mena of a new Which, contrary to my cuſtom, I muſt conceal. And, firſt, tho? the fever A 5. ( 
ada pri ung ingredients of this ſalt were purely ſaline, and more ſo than brine, or four he rec 
PR: than the ſtrongeſt vinegar; yet the compound is ſo far from being eminent) eſidue 
ſalt, ſour, or inſipid, that it is rather ſweet, than of any other taſte; tho Wart of 
its ſweetneſs be of a peculiar kind: and this is the only inſtance, I rene eight 
ber hitherto to have met with of falts, which compoſe a ſubſtance really ime in 
ſweet. Farther, tho? its odour be not ſtrong or offenſive, yet if it be urged atter 
with heat enough to evaporate it haſtily, it emits a ſtench, more inſupport he bot 
able than that of Aqua fortis ; yet, when theſe fumes ſettle again into all | As t 
their odour will again prove mild, and inoffenſive, if not pleaſant. Third iqvor, 
rho? all the known volatile, acid, and lixiviate ſalts, may be deſtroy'd by 0: Wn Ag. 
another; as ſpirit of urine mixed with ſpirit of ſalt, or Aqua fortis, will mit 10n, tc 


great ebullition, and loſe its peculiar taſte, and ſeveral of its other qualities; 


and as falt of tartar, and other alkalies, will be deſtroy'd, with as _ 
01 
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E..;mal volatile ſalts, and by the fixed ſalts of vegetables: yet our ſalt ſeems 
ore being thus wrought upon by any of the three; and is the only body I 
Know, which would not fret, either with oil of tartar per deliguium, ſpirit 
of ſal-armoniac, ſtrong ſpirit of ſalt, or oil of vitriol. But this is not the 
only way I try'd it; for 1 found, that it would not turn ſyrup of violets 
either red, as acid ſpirits do, or green, as both fixed and volatile ſalts will; 
nor would the ſtrongeſt ſolution of it change a clear one of ſublimate in 
Common water, either white, as ſpirit of urine, ſal- armoniac, or others of 
che ſame family; or into an orange tawney, like ſalt of tartar, and other al- 

W:alics ; but left it tranſparent. In conjunction, however, with ſpirit of 
lt, it would turn ſyrup of violets, red; and, with oil of tartar, green: 
rh ich ſeemed to argue, that tho? our ſolution, as to ſenſe, was exquiſitely 
Kniced in the ſeveral mixtures, it left them their reſpective natures un- 
Wicſroy'd, and retain'd its own : and yet this falt is ſo far from being 
Bnguid, that Agua fortis, and oil of vitriol themſelves, are, in many caſes, 
Enable to make ſolutions, and perform other things like it, as a menſtruum. 
BY iſtly, tho' this ſalt be volatile of itſelf, yet diſſolved in liquors, it 
ill even boil, without ſubliming, before the liquor be almoſt totally 
Bgrawn off; whereas, the volatile ſalt of urine, blood, harts-horn, Fc. 
Waſccnd, before almoſt any part of the liquor they are diſſolved in. And 
o' this be volatile, yet I remember not, that any fixed falt will run 
ear ſo ſoon per deliguium; but by abſtraction of the adventitious moiſture, 
Wt is caſily reſtored to its ſaline form; nevertheleſs, it differs from falr 
f tartar, not only in fixedneſs, taſte, and other qualities; but, alſo, in 
his, that whereas ſalt of tartar requires a vehement fire to flux it, a more 
Pentle heat, than one would eaſily imagine, will melt our ſalt into a limpid 


| pat: iquor. And, whereas ſpirit of wine will diſſolve ſome bodies, and water 
peat: any, which ſpirit of wine cannot, and oils will diffolve ſome, for which 

either of the other liquors are fit; our ſalt readily diſſolves both in fair 
a ater, in the higheſt rectified ſpirit of wine, and in chymical oils themſelves. 
ever 


; th0 rr of good ſea-ſalt, well dried and powdered, and put to it double its a/d inde- 
ment height of good Agua fortis, or ſpirit of nitre; then having kept it for ſome /r«#ibl. 
reall ime in digeſtion, diſtil it with a flow fire in a retort, till the remaining 

urge vater be quite dry, and no more; for the ſubſtance, that will remain in 

pport he bottom of the glaſs, is the thing ſought for. N 

afl As to the changes hereby effected, we may firſt take notice, that the 


by on Agua regis. 2. The taſte of the remaining ſubſtance comes, by this opera- 

| make ion, to be very much altered; for it retains not that ſtrong ſaltneſs it had 

wy fore, but is far milder. 3. Whereas common ſalt is a body of very dfficult 
e 


ulion, our factitious ſalt imitates ſalt-petre in being very fuſible, and will, 
.- + INI m „ like 


vor, which came over, was no longer an Agua fortis or ſpirit of nitre, but 
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| tion, by Aqua fortis, ſpirit of ſalt, or almoſt any other ſtrong ſpirit of that Pu vs ies. 
emily; and tho' ſpirit of ſalt, and Agua fortis will be deſtroy'd, both br 


5. Our next experiment will ſhew what great changes may be effected by 4 tran/mara- 
e receſs of ſome particles, the acceſs of others, and the new texture of the — She 
Wclidue, even in inanimate, and ſcarce corruptible bodies. Take one %, abe 4 1 
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Pa vs1cs. like that, ſoon melt, by being held in the flame of a candle. 4. But mon 
LY conſiderable phenomenon is, that, tho' ſea- ſalt very much reſiſts the fire 


proportion of alkali. 


and tho? the acid ſpirits of ſalt, vitriol, nitre, vinegar, &c. are not only m. 
inflammable themſelves, but hinderers of inflammation in other bodies; ye 
ſmall lumps of this ſubſtance, caſt upon quick coals, burnt away wit, 
large and vehement flame: and, upon farther trial, having melted a conſi, 
rable quantity of this tranſmuted ſea. ſalt in a crucible ; by, caſting up 
little fragments of well-kindled charcoal, it would, like nitre, preſent 
blaze bright. Nor were all its inflammable parts conſumed at one deflagy, 
tion; for by caſting in more fragments of well-kindled coal, the mat 
would puff, and flame afreſh, for ſeveral times, according to the quuth 
which had been put into the crucible. 5. This ſuggeſted a hint of turni» 


an acid falt into an alkali, which ſeems to be one of the greateſt chang; 


that can be attempted, by reaſon of the vaſt difference there is between thy 
in abundance of reſpects. Accordingly, having caſt in ſeveral bits « 
well-kindled coal, and excited in the melted maſs of our tranſmuted i; 
as many deflagrations as I could; and then giving it a ſtrong fire, to dri 
away the reſt of the more fugitive parts, I found it to taſte, not like f 
falt, but fiery upon the tongue, and to have a lixiviate reliſh. I fouidty, 
that it would turn ſyrup of violets greeniſh ; that it would precipitate 
limpid ſolution of ſublimate, made in fair water, into an orage-tawny pos. 
der; that it would, like other fixed ſalts, produce an ebullition wit ad 
ſpirits, and even with ſpirit of ſalt itſelf, and con-coagulate with them, |, 
indeed, conſider'd at firſt, that this new alkali might proceed from th: aſs 
of the injected coals: but when I reflected too, that a pound of charcal 
burnt to aſhes, yield ſo very little ſalt, that the injected fragments of coal, quit 
burnt out in this operation, would ſcarce have afforded two or three gra 
of ſalt; I concluded, that fo conſiderable a proportion of aſhes, in tit 
whole maſs, could not exhibit all the phenomena of an alkali. And, i 
farther confirmation, I poured upon a quantity of this lixiviate ſalt, a dt 
proportion of Agua fortis, till the hiſſing and ebullition ceaſed ; and the 
leaving the fluid mixture to coagulate, which it did very ſlowly, I foul! 
at lengti., to ſhoot into ſaline cryſtals, which tho? not of the figure of it 
yet, by their inflammability and magnitude, ſufficiently argued, that ther 
had been a conjunction made betwixt the nitrous ſpirit, and a conſiderad! 
I conſider'd, alſo, it might be ſaid, that in our cl 
periment, the nitrous corpuſcles of the Aqua fortis, lodging themſ-Ives u 
the little ſpaces deſerted by the ſaline corpuſcles of the ſea-falt, th it pull 
over into the receiver, had afforded this alkali; as common fſal-p:tlh 
being treated in ſuch a manner, would leave in the crucible a tixe! d 
alkalizate falt : but, as the ſea-falt, which was not driven over in ſo mid 
diſtillation, and ſeemed a much greater part than that which had pit 
over, was far from being of an 1 nature; ſo the nitrous corpuſc 


preſumed to have ſtaid behind, were, whilſt they compoſed the ſpirit a 
nitre, of an highly volatile, and acid nature, and, conſequently, direft) 


oppoſite to that of alkalies; and if, by the addition of any other ſubſur 
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Jo more an alkali than ſea-ſalt, an alkali could be obtained out of ſpirit of Pnvs1cs, 
irre or Aqua fortis, the producibleneſs of an alkali out of bodies of another 
ture, might be rightly thence inferred; ſo that two ſubſtances, formerly 
.d, arc here turned into one, manifeſtly of an alkalizate nature. But, farther, 

Y proſecute the experiment, by inverting it, we drew two parts of ſtrong 

\irit of ſalt from one of purified nitre; but did not obſerve the remaining 

ody to be any thing near ſo conſiderably changed as the ſea-pſalt, from 

hich we had drawn the ſpirit of nitre; ſince, tho? the ſpirit of ſalt, which 

me over, brought ſo many of the corpuſcles of the nitre with it, that 

ing heated, it would readily diſſolve leaf-gold ; yet the ſalt that re- 

Ezined in the retort, being put upon quick coals, flaſh'd away with a ve- 

ement, and flatulent flame, very like that of common nitre. 

6. In attemping to make and improve the Sal mirabile of Glauber, I drew Phenomena in 
Sf from a ſolution of nitre, and oil of vitriol, a good Spiritus nitri; which, 88 - 
en before rectification, would diſſolve ſilver, tho? it were diluted with as mirabile. 
puch common water, wherein ſalt-petre had been diſſolved, as amounted, 

leaſt, to double or treble the weight of the nitrous parts: the remaining 

Natter being kept in the fire, till it was dry, afforded a ſalt eaſily reducible, 

Y ſolution in fair water, and coagulation, into cryſtalline grains, of a na- 

re very different both from crude and fixed nitre, and from oil of vitriol. 

$clides, theſe cryſtals would not flow in the air, like fixed nitre, and were 
Elly fuſible by heat; whilſt fixed nitre uſually requires a veh2ment fire to 
fe it: and tho? crude ſalt-petre, alſo, melts eaſily ; yet, to ſce how diffe- 

Wnt a ſubſtance this of ours was from that, we caſt quick coals into the cru- 
ble, without being at all able to kindle it. And when, for farther trial, 
We threw in ſome ſulphur, alſo, tho? that flam'd away itſelf, yet it did not 
em to kindle the ſalt, which was hot enough for that purpoſe ; much leſs 
Wd it flaſh, as ſulphur uſually makes ſalt-petre do. To all which we may 
Wc, that a parcel of this white ſubſtance, being, without brimſtone, made to 
w for a while in a crucible, with a piece of charcoal, for it to work upon, 
became ſtrongly ſcented of ſulphur, and acquired an alkalizate taſte ; ſo 
Mat it ſeemed almoſt a coal of fire upon the tongue, when licked, before it 
Inbibed any of the air's moiſture ; and obtained, alſo, a very red colour: 
Phich re-called to my mind, that Glauber mentions ſuch a change obſerva- 
le in his ſalt made of common ſalt ; upon which account, he calls ſuch a 
bſtance his Carbunculus. 
Here we may, firſt, take notice of the power of mixture, in altering the 
ure and qualities of the compounding bodies. For, in this caſe, tho 
alt requires a naked fire to elevate it; yet the ſaline corpuſcles are 
ictilbd over in a moderate heat of ſand ; whilſt the oil of vitriol, by whoſe 
tervention, they acquire this volatility, tho? it be not a groſs corporeal 
Wt, but a liquor, which hath been already diſtill'd, is, by the ſame 
pcration, ſo fixed, as to ſtay behind. Nor is the oil of vitriol, only, thus 
Ir fixed, but otherwiſe, alſo, no leſs changed: for, when the remaining ſalt 
as been expoſed to a competent heat, that it may be very dry and white, 
ou ſhall obtain a ſubſtance, not at all taſting of ſea-ſalt, or having the pun- 
M m 2 Sency 
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Pays1cs. gency or acidity of oil of vitriol. A ſecond particular, here remarkzy, 

WA confirms what I formerly intimated, that, notwithſtanding the regular u 
exquiſite figures of ſome ſalts, they may, by the addition of other boi, me 
be brought to conſtitute cryſtals of very differing, yet curious ſhapes, f he o 
if you diſſolve this Caput mortuum of ſea- ſealt, in a ſufficient quantity of fi = 
water, and having filtrated the ſolution, ſuffer the diſſolved body leifurch 
to coagulate; you will obtain cryſtals of a far greater tranſparency, than 
cubes into which ſea-ſalt ſhoots, and of a ſhape far differing from theirs, thy 
often, no leſs curious than that of thoſe cubes: and, what is very remark 
I have often obſerved, thoſe finely-figured cryſtals to differ as much in ſ y tt 


from one another, as from the grains of common ſalt. And, indeed, Inu erta. 
own, that, whether we impute it to the peculiar nature of ſea - ſalt, oru]ſ elvir 
great diſparities to be met with in liquors, that paſs for oil of vitriol, art. 
attempts to make the beſt ſort of Sal mirabile, have been ſubject to ſo mati 
uncertainty, that I reckon this experiment amongſt ſuch as are conting:r p74" 
The tranſmu- 7. The following experiment, ſuppoſes metals, as well as other boca WM in ch) 
3 25 * to be made of one univerſal matter, common to them all; and to differ 
experimental. in the ſhape, ſize, motion or reſt, and texture of the ſmall. parts they he p 


5, by convert- ſift of; whence the qualities, which diverſify particular bodies, reſult; f ma 

ing gold into conſequently, there is no impoſſibility in the nature of the thing, that uM 
_ kind of metal ſhould be tranſmuted into another. 

Having firſt ſuppoſed this, I farther conſidered, that a certain .] 

ſtruum, which, according to the doctrine of vulgar chymiſts, is a worth let W. 

liquor, muſt, according to my apprehenſion, have an extraordinary vi 

with regard to gold; I mean, not only to diſſolve, and, otherwiſe, alte a 

but to injurg the very texture of that metal. To this purpoſe, I mat admit 

menſtruum to diſſolve gold, by pouring on the rectified oil of butter vo yelloy 

antimony, as much ſtrong ſpirit of nitre, as would ſerve to precipitate oi diſcri 

it all the Bezoarticum minerale; and then with a ſmart fire, diſtilling of Perc! 

the liquor, which would come over, and cohobating it upon the an tino thoſe 

powder: for tho? ſeveral chymiſts throw this liquor away, upon prelunWl by the 

tion, that the ingredients have, in the ebullitien deſtroy*d each other; the cc 

experience hath made me prize it, and give it the name of Menſtruum 1 ſelves 

catum. Having provided a ſufficient ſtock of this liquor, we took aqui liming 

of the beſt gold, and melted it with three or four times its weight of quiſite 

per; this mixture we put into good Aqua fontis, or ſpirit of nitre, thit, © kali al 

the copper being diſſolved, the gold might be left pure, and finely pode. -widh 

at the bottom. After the metal had, in this beſt manner, been 1 obtain 

highly refined, and brought to its uſual luſtre by heat, we put to! UKe te 

large proportion of the Menſtruum peracutum, wherein it diſſolves 0 ticular 

and quietly ; and there remained at the bottom of the glaſs, 2 0 the ye 

| fiderable quantity of white powder, that the menſtruum would not tw puſcles 

and which we found, alſo, as. indiſſoluble in Agua regia. The folution ghly 

gold being abſtracted, and the gold again reduced into a body, yirlk phu 

upon a ſecond ſolution, more of the white powder, but not ſo much 8! ang 

the firſt. Now having ſome little quantity of this powder, it was o the 
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brax, 


me of it being diſſolved in Aqua fortis, or ſpirit of nitre, confirm'd us, by 
Ine odious bitterneſs it produced, in our expectation to find it true ſilver. I 
1s farther confirm'd herein, firſt, by finding, that with ſome other menſtrua, 
nd even with good Agua regis itſelf, I could obtain, from the very beſt 
old, diſſolved in them, ſome little quantity of ſuch a white powder ; but in 
Pb very ſmall a proportion to the diſſolved gold, that I never had enough 
Pf it, at once, to make me think it worth proſecuting ſuch trials. Secondly, 
y the experience of a judicious perſon, who had, by diſſolving gold in a 

Ertain kind of Agua regis, and, after, by bringing it into a body, rediſ- 
Wolving it, and repeating this operation very often, reduced a very great 
part of an ounce of gold into ſuch a white powder. And a third confir- 
Wnation, I had from ſome trials purpoſely made, wherein this Menſtruum 
eratutum had greater effects upon gold, than by moſt men, and even critics 
Win chymiſtry, have been thought feaſible. Hence, there appears no greater 

auſe to doubt, that the abovementioned ſilver was really obtained out of 

the pure gold, than this, that men have hitherto ſo often in vain attempted 
to make a real tranſmutation of metals, and to deſtroy the moſt fixed and 
compact body of gold; the one of which is looked upon as an impracti- 
cable thing, and the other as an indeſtructible metal. 

If, therefore, we have not impoſed upon ourſelves, this experiment, which 
yet we once repeated, may afford ſome reflexions of moment. And, firſt, it 
ſeems from hence probable, that however irrationally the chymiſts talk of a. 
Tinftura auri and Anima auri, yet fomeſuch thing may, with due reſtriction, be 
admitted; for ſome of the more noble corpuſcles, which qualify gold to look 
W ycllow,toreſiſt Agua fortis, and to exhibit thoſe other curious phenomena, which 
diſcriminate it from ſilver, may, either have their texture deſtroy'd by a very 

piercing menſtruum; or, by a greater congruity with its corpuſcles, than with 
moſe oi the remaining part of the gold, may ſtick clofer to the former; and, 
by their means, be extricated, and drawn away from the latter. Thus, when 
de corpuſcles of ſulphur and mercury, by a ſtrict coalition, aſſociate them- 
eee into the body we call vermilion; tho? theſe will riſe together in ſub- 
liuming veſſels, and act, in many caſes, as one phyſical body; yet, when ex- 
quiſitely mixed with a due proportion of ſalt of tartar, the parts of the al- 
kali aſſociate themſelves more ſtrictly with thoſe of the ſulphur, than theſe 
were before aſſociated with thoſe of the mercury; whence there will be 
obtained out of a cinnabar, intenſely red, a real mercury, in appearance, 
like to fluid ſilver. So that, as our menſtruum may, probably, have a par- 
ticular operation upon ſome tinging parts of the gold, it is not impoſſible, 
the yellowneſs of that metal ſhould proceed, not from any particular cor- 
puſcles of that colour, but from the texture; as in the cinnabar, which was 
highly red, tho* the mercury it conſiſted of, was ſilver- coloured, and the 
ſulphur but a pale yellow: and, conſequently, the whiteneſs, and other 
changes, produced in the new metal we obtained, may be attributed,. not 
o the extraction of any tinging particles, but to a change of eee 

| whereon. 
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or ſome other convenient flux, to melt it down into a metal, which Paysrcs.. 
etal we found to be white like ſilver, and yielding to the hammer: and 
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Pn vsics. whereon depended the colour, as well as other properties of the gold. And 
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this ſuggeſtion is ſupported, by what hath been, often, aſſured me, thy 
perſon in the Net herlande, grew rich, by extracting a blue tinEture out q 
copper, with a peculiar clear menſtruum, of a weak taſte, after it had he 
firſt diſſolved in common Agua fortis ; ſo as to leave the body white, and. 
ducible by fuſion into a metal of the ſame colour: which I the leſs wonder a; 


becauſe Agricola, mentions the making of a white and malleable coppe, } ook | 
in large quantities, upon his own knowledge; and J have myſelf, wig i bre 
leaſure, made the experiment. Secondly, tho? gold is, generally, mY Nuant 
ſed too fixed and permanent a body, to be changeable by art; 3 : e 
it is not abſolutely indeſtructible thereby: ſince, being acknowledged u =— 
homogeneous metal, a part of it was, by our experiment, really chang: IRE * 
into a body, which was either true ſilver, or, at leaſt, a new kind of m. c 4 
tal, very different from gold. And, fince it is generally confeſſed, thy 3 
no body has its form more ſtrictly united to its matter, than gold; and fin min 
this white powder was produced out of it, only by a corroſive liquy, we 4 
without violence of fire; it ſeems highly probable, that there is not any body, : * l 
of ſo conſtant and durable a nature, but that its texture, and, conſequently, E nn : ; 
its nature may be really deſtroy'd by ſome powerful agent, in due manne | Fe 
applied to it. And, laſtly, it ſeems deducible, from the whole, that there ma WE... c. 
a real tranſmutation of one metal into another, made by factitious agents, ii Ax . 
ſhort time, and after a mechanical manner. I ſpeak not here of projection, eaſily 


whereby one part of an aurific powder, is ſaid to turn many hundred u 
thouſand parts of an ignobler metal into ſilver or gold; becauſe, tho! pro 
jection includes tranſmutation, yet tranſmutation is not the ſame with pt. 


| 4 Derim 
W [ty 


Jection, but far eaſier. It ſuffices that we are here taught, that amongſt in. : 4 
animate bodies, the moſt noble and conſtant ſort of forms, are but peculiu WE < 
contrivances of the matter, and may, by locally moving the parts, and C 

changing their ſizes, ſhape, or texture, be generated and deſtroy'd; ſi Wc 


we ſec, that in the fame parcel of metalline matter, which a little betors 
was true and pure gold; by having ſome few of its parts withdrawn, and 
the reſt tranſpoſed, or otherwiſe altered in ſtructure, or by both, the form 
of gold, or that peculiar modification which made it yellow, indiffolubl 


made 
and p 


WOOclc: 


; f f 3 gown r 
in Aqua fortis, &c. is aboliſhed ; whilſt, from the new texture of the am: Wl Upon 
matter, there ariſes that new form, or convention of accidents, from wh by the 


we call a metal ſilver. And ſince ours was not only diſſoluble in Aqua fort!s, 


but maniteſted that exceſſively bitter taſte, which is peculiar to ſilver ; ther Wl 07 
is no neceſſity for a diſtinct agent, or a particular action of a ſubſtantial fom the re 
to produce, in a natural body, the moſt peculiar and diſcriminating p'0- Wl dorar 
perties. For it was the ſame menſtruum, devoid of bitterneſs, that by d little 1 
ſtroying the texture of gold, changed it into another, upon whoſe account old 
it acquired, at once, whiteneſs of colour, diſſolubleneſs in Agua fort's, * Wi . 
aptneſs to compoſe a bitter body with it, and many other new qualits. Wl... 
It may, indeed, be readily objected, that it is no very thrifty tranſmutatiol, Yet it 
to degrade gold to the condition of filver : but a tranſmutation is never tie Mein 
leſs real, for not being gainful; and it is no ſmall matter to remove the : Ty 


bounds, 
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al dounds, which nature ſeems very induſtriouſly to have ſet to the alterations Py ys1cs. 
1er bodies ; eſpecially amongſt thoſe durable, and, almoſt, immortal kinds. 
L In whoſe conſtancy to their firſt forms, ſhe appears to have affected to ſhew 
e erſelf invincible by art. 
re But farther to demonſtrate the efficacy of our Menſtruum peracutum, we Gold render'd 


or brought it into plates, diſſolved it in a moderate heat, with a ſufficient 
auantity of the menſtruum ; and having carefully decanted the ſolution into 
z retort, we very gently, in a ſand furnace, diſtill'd off the liquor: and 


remaining ſubſtance the ſame menſtruum, or diſſolved it again with freſh, 


re; and in no ſtronger an one, than may eaſily be given in a ſand- 
furnace, a conſiderable quantity of the gold would be elevated to the upper 
part of the retort; and either fall down, in a golden- coloured liquor, in- 


and reddiſh ſublimate : and ſometimes we had the neck of the retort en- 
Friched with numerous large thin red cryſtals, very like rubies, and glorious 
Ito behold, which would run in the air per deliguium. Nor can I ſee any 
cauſe to doubt, that, by the re-affuſions of freſh menſtruum upon the dry 
Wealx of gold, which remains behind, the whole body of the metal may be 
eaſily made to paſs through the retort; tho' I forbore to proſecute the ex- 
periment ſo far, 
It may here be neceſſary to give a caution, that tho” chymiſts think it a 
ſufficient proof of a true tincture, that the colour of the concrete will not be 
ſeparated in diſtillation, but the extracted liquor paſs over tinged into the re- 
ceiver; yet this ſuppoſition may, in ſome caſes, deceive them. And, far- 
cher, whereas the particles of ſolid and conſiſtent bodies, are not, always, 
gunfit to help to compoſe fluids, T ſhall venture to add, that even a liquor 
Wade by diſtillation, may, in part, conſiſt of corpuſcles of the moſt compact 

and ponderous bodies in the world. To manifeſt this, as well as, that ſome 
bodics are of ſo durable a texture, that their minute parts will retain their 
gown nature, notwithſtanding variety of diſguizes, which may impoſe even 
upon chymiſts themſelves ; I dropped into the yellow liquor, afforded me 
y the elevated gold, a quantity of clean running mercury, which was im- 
Wmcdiately tinged with a gold-colour'd film; and ſhaking it about, till the 
nenſtruum would gild no more, I decanted the clarified liquor; and mixing 
che remaining amalgam of gold and mercury with ſeveral times its weight of 
Wborax, I by tuſion eaſily recover'd the ſcatter'd particles of the metal into one 
little maſs of yellow gold. And whenſoever mention is made of a volatile 
WE01d, as it is ſaid to be in ſome minerals, it may be admitted with. this ex- 
WPlanation, that in our experiment, after abſtraction of the menſtruum, the 
remaining body being true gold, and, conſequently, in it own nature fixed; 
et it is ſo ſtrictly aſſociated with. ſome volatile faline particles, that theſe 
being preſſed by the fire, carry up along with them the corpuſcles of the 
old, which may be reduced intoa maſs by the admixture of borax, or * 
ö Other. 


if we had a mind to elevate more gold, we either poured back upon the 


The liquor being abſtracted, we urged the remaining matter by degrees of 


to the receiver, or faſten itſelf to the top and neck, in the form of a yellow 


took the fineſt gold that could be procured, and having either granulated, volatile. 
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PR vsiIics. other body, fitted to divorce the corpuſcles of the metal from thoſe tht 


Taſtes varied 
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bodies. 


corpuſcles of gold, ſo minute, and ſo blended with the unfixed partich 


! fortis, ſuffered it to ſhoot into cryſtals ; which, being dried, we found i 
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would eleyate them, and to unite them into grains, too big and pondergy 
to be ſublimed : thus, in ſome mineral bodies, there may be numberl 


that they will be carried up together with them by that vehement hex 
uſually employ'd to bring ores, and metalline maſſes, to fuſion, et it 
not impoſlible, that theſe corpuſcles of gold, which, in ordinary fuſions, f 
away, may be retained, and recovered by ſome ſuch proper addition, y 
may either work upon, and mortify the other parts of the mais, withoy 
doing ſo to the gold; or by aſſociating with the volatile, and ignoble 
minerals, prevent their carrying away the gold with them, as they other. 
wiſe might; or, by its fixedneſs, and ſimilitude of nature, make the 
diſperſed gold embody with it. Thus, I remember, that ſome good gal, 
having, for a certain trial, been cupePd with a great deal of lead, inſte 
of being advanced in colour, as in goodneſs, was grown manifeſtly pale 
than before; whence I conjectured, that ſo great a proportion of lea, 
might contain ſeveral particles of volatile ſilver; which, meeting with the 
fixed body of the gold, by incorporating therewith, might be detained, 
and I was confirmed herein, by finding, upon enquiry, that the gold, un 
ſtead of loſing its weight, had conſiderably increaſed it. 

8. We took an ounce of refined ſilver, and, having diſſolv'd it in Au 


exceed the weight of the ſilver, by ſeveral drams, gain'd by the con-coagy- 
lation of the acid ſalts, that had diſſolved, and were united to the metal 
Theſe cryſtals we put into a retort, and diſtill'd them in ſand, with, almoſt 


as great a heat as we could give in an iron-furnace : but there came or Wl. pe 


only a very little ſourith phlegm, of an ill ſcent ; wherefore, the ſame ret WA. ſolu 
being ſuffered to cool, and being then coated, it was removed to another poure 
furnace, capable of giving a far greater degree of heat; and, in this, ti: Wi+.1s 
diſtillation was purſued with ſeveral degrees of fire, till the retort becam: bn int 
red-hot, and long continued ſo : but tho', even by this operation, there va chat n 


very little driven over; yet it ſufficiently manifeſted, that a body a 
tremely bitter, might afford numerous parts not at all bitter, but em 
nently ſour. For our receiver being taken off, even when cold, the contain: 
ed ſpirit ſmoked like rectified Agua fortis; and not only ſmelt and taſted 
like it, but being poured upon filings of crude copper, immediately co. 
roded them, and, in a trice, produced a bluiſh colour, like what that mew 
gives in good Aqua fortis. Afterwards, we made a ſolution with minuun 
and Aqua fortis, which being filtred, and evaporated, left a Saccharun 9. 


olutic 
gar. 
man. 
ors, 
ford. 
Nas fl 
Net Pa 


ve pel 
turni, much like the common, made with ſpirit of vinegar : then taking ii itriol 
ſweet vitriol of lead, we endeavoured, in a ſand- furnace, to drive it o pont 


but finding that degree of heat inſufficient, we cauſed the retort to be coatt 

and transferred it to the other furnace ; where, being urged with a naked 
fire, it afforded ſomewhat more ſpirit than the ſilver Fad done. This (pi 
ſmoked in the cold receiver, as the other; and, like it, ſmelt of Agua fir! 


and was ſo far from retaining any of the fweetneſs of the concrete = 
yie 


hereo! 
9. | 


Fro 
Ve 
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Vielded it, that it was offenſively acid; and being poured upon minium, Puvstes. 
WS ork'd upon it with noiſe and bubbles, and quickly attorded a ſweet liquor 
from whence might have been obtained a true fugar of lead. It is remark- 
able, that the concrete, which appeared white before diſtillation, remained, 
for the moſt part, behind in the retort, in the form of a black Caput mor- 
um, which was neither ſweet nor ſour at all, but ſeemed rather inſipid, and 
Vas, indeed, but a calx of end 

ln this experiment, it may be obſerved, that tho? ſilver be a body fo 
fixed in the fire, as to endure the cupel itſelf ; and, tho? in the dry'd cry- 
E {tals of ſilver, the ſalt, that adheres to the metal, increaſes its weight but 
about a third or fourth part; yet this ſmall proportion of ſaline cor- 
puſcles was able to carry up ſo much of that fixed body, that the inſide of 
the retort was, to a great __— cover'd over with the metalline corpuſcles. 
hut the phenomenon which I chiefly take notice of, is, that not only Agua 
ortis, being con- coagulated with different bodies, may produce very diffe- 
rent concretes; but the ſame numerical ſaline corpuſcles, which, being aſ- 
ſociated with thoſe of a metal, had already produced a body, eminent in one 
auſte, may, afterwards, being freed from that body, compoſe a liquor, re- 
markable for a very different taſte; and after that too, being combined with 
the particles of another metal, with them, conſtitute a body of a very emi- 
nent taſte, directly oppoſite to both the other; and yet theſe ſaline corpuſ- 
cdcs, if inſtead of this ſecond metal, they ſhould be aſſociated with ſuch an 
one, as that they are driven from, would therewith again exhibit the firft 
Waſte. To prove all this, we took cryſtals of refined filver made with Aqua 
iris, and tho? theſe cryſtals are exceſſive bitter; yet having, by a naked 
fire, extorted from them what ſpirit we could, and found it extremely acid, 
ve put one part of it upon a few filings of ſilver, of which it readily made 
2 ſolution more bitter than gall ; and the other part of the diſtill'd liquor we* 
WE poured upon minium; when, tho', whilſt it was an ingredient of the cry- 

ſitals of filver, committed to diſtillation, it did, with that metal, compoſe 
an intolerably bitter ſubſtance ; yet the ſame particles, being looſened from 
chat metal, and aſſociated with thoſe of the lead, with them conſtituted a 

olution, which, by evaporation, afforded a Saccharum Saturni, ſweet as 
gar. For farther confirmation, we varied the experiment; and having, 


1 ina naked fire, diſtilbd ſome dry'd Saccharum Saturni, made with Aqua 
tat is, the little liquor which came over, in proportion to the body that 
J 4 forded it, was fo ſtrong a ſpirit of nitre, that for ſeveral hours the receiver 
wen s filled with red fumes ; and tho? the ſmoking liquor was vaſtly 

wy et part of it being poured upon a piece of its own Caput mortuum (in whic 


e perceived no taſte) at length exhibited ſome little grains of a faccharine 


ng th trio] ; but the other part, being put to filings of filver, immediately fell 
= pon them, with.noiſe and ſmoke, and ſoon after, con-coagulated with part 


eof, into a ſalt exceſſively bitter. 


| naked 9. Having : 1 —_ Om” | . 

1 put a conſiderable quantity of diſtill'd rain- water into a clean rn 

s i 7 das- body, and fitted it with a head, and receiver, I ſuffer'd it to ſtand in —— 
for 10 wwe furnace, till, by the gentle heat thereof, the water was to- arch. 

vie Ol. I, eat FH N n AE F—* tally 


more than a ſixth part. We may add, that glaſs, which is a very cn 
EY 4 | body 
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Px vs les. tally abſtracted, and the veſſel left dry ; when being taken out of the ſand, poc 
HI found the bottom of the glaſs wholly covered with a whitiſh ſubſtan, Joke 
which being ſcraped off with a knife, appeared to be a fine earth, withoy Ness 
any manifeſt taſte, This encouraged me to diſtil the rain- water again j I [ear 
the ſame glaſs- body, in the bottom whereof, when the water was all drawngf W an c 
lay more of the like earth, which confirmed my conjecture, that the eanjy Ss 1 
powder might be a tranſmutation of ſome parts of the water into that (ih. prin 
ſtance. Herein, alſo, I was farther encouraged by a phyſician, who aſſure} hm 
me, that he had frequently found ſuch a white earth in rain-water, aft and 
diſtilling the ſame many times ſucceſſively; adding, he found no cauſe » MIKE ftro 
ſuſpect, that if he had continued to re-diſtil the ſame portion of water, ; MRS bod: 
would have yielded him more earth. But the oddneſs of the experimen matt 
ſtill ſteeping me in ſuſpenſe, a very ingenious perſon, who had try'd various wou! 


S tat10! 
the c 
curſic 
8 {tick 


experiments upon rain-water, gave me ſuch an account of his proceeding, 
as left me but little ſcruple about this tranſmutation : for, he ſolemnly 1: 
firmed, on experience, that rain-water, even after diſtillation in very cle 
glaſſes, near two hundred times, afforded him this white earth, and that more 


conſpicuouſly in the latter diſtillation, than in the former. And in comparins into 
this powder with what I made myſelf, I found an agreement between then, Butt 
And, (1.) Being placed in an excellent microſcope, and expoſed fo that the Vet tl 
ſan-beams might fall thereon, it appeared a white meal, or an heap of corpu- be pr 
cles exceeding ſmall ; and their extreme ſmallneſs was more ſenſibly diſcerned I tranir 
by adding ſome grains of ſand thereto, which made a mixture that lookedlike tf th: 
that of pebble-ſtones, and the fineſt flower. For our earth, even in the micro- For 1 
ſcope, appeared to conſiſt of as ſmall particles, as the fineſt hair powder, tothe i proba 
naked eye. Nor could we diſcern this duſt to be tranſparent, tho* when the call t 
ſun ſhone thereon, it appeared to have ſome particles a little glittering, (201 anothi 
found, that our powder being caſt into water, would, fora time, ſomewhat white» WA * larg 
it; but when it was once ſettled at the bottom, it continued there undiſſolved, thall \ 
for ſome days, as earth would have done. (3.) Having weighed a quantity, Wi the ſu 
and put it into a new clean crucible, with another inverted over it, I place A t 
it among quick coals, and there kept the crucible red-hot for ſome time, 7 pr Incl 
cauſing the fire, afterwards, to be raiſed ; but taking out the powder, | - ie \ 
neither found it melted, clotted, nor much waſted, beſides what ſtuck w tangib 
the ſides of the crucible, and to a little clay, wherewith I had luted on tie my 
cover; And when I, afterwards, kept this powder in an open crucibleamongt Wl ® WI. 
glowing coals, I could not perceive it at all to ſmoke ; and having put alittle n erefc 
upon a quick coal, it remained fixed, which ſome bodies will not, that ye 1 
endure the fire in a red-hot crucible. (4.) I found this powder to be much educec 
heavier in ſpecie than water: for employing a nice pair of ſcales, it balanced ith 
ſomewhat more than twice its bulk of common water. I, farther, took b n 
ſome wood-aſhes, which I had cauſed to be boiled three or four times in uni | 
plentiful proportion of water, to free them from falt; and having put them, of a 
very dry, into common water, found them but little heavier than our po Dy: 


der; ſurpaſſing in weight, water of the ſame bulk but twice, and a little 


made ; 
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boay, is but little, if at all, more than twice and a half as heavy as water P YSICS, 
Jof equal bulk; ſo that the gravity of this powder, being added to its fxed -]] 
ness, and other qualities, juſtly entitles it to the diſtinction of earth. My 
learned friend, before- mentioned, hath procured of it near three quarters of 
an ounce from one ounce of water. | 
Theſe ſeveral relations, in a very ſingular manner ſupport the corpuſcular 
principles. For, if the elements themſelves are tranſmutable, and thoſe 
ple and primitive bodies, which nature is preſumed to have intended ſtable 
and permanent ingredients of the bodies ſhe compounds, may by art be de- 
ſtroy'd, and re- produced; why may not the changes, which happen in other 
bodies, proceed from the loca] motion of the minute or infenfible parts of 
matter, and the changes of texture conſequent thereto ? Some atomiſts 
would here be determining, by what particular ways this ſtrange tranſmu- 


Ny | : : | 

8 tation of water into earth may be performed; and, particularly, tell how 
i. the continual, but ſlowly agitated parts of water, by their innumerable oc- 
1 curſions, may, by degrees, rub themſelves into ſuch ſurfaces, as either to 


BS {tick very cloſe to one another by immediate contact, or entangle themſelves 
W into cluſters of coherent particles, too heavy to be ſupported by the water. 
But tho' many things in favour of ſuch conjectures, may hence be urged ; 
yet the full diſquifition of ſo difficult a ſubject, is too long and intricate to 
be proper ſor this place. And, therefore, we will, for a while, ſuppoſe this 
tranſmutation real; and conſider, whether it doth not much diſcredit ſome 
WY of the chief doctrines of the chymiſts, and a fundamental one of Helmont. 
For if the pureſt water may be turned into earth, it will be eaſy to make it 
W probable, that the other ingredients of mixed bodies, which the chymiſts 
call their hypoſtatical principles, are capable of being tranſmuted into one 
BW another. Beſides, if out of the ſimpleſt water, a moderate fire can produce 
a large proportion of earth, which was not formerly pre-exiſtent in it; how 
hall we be ſure in all the analyſes, which the fire makes of mixed bodies, 
the ſubſtances thereby exhibited, are obtained by ſeparation only, without 
any tranſmutation ? Helmont, we know, makes water to be the material 
principle of all bodies. But as his grand argument is grounded on his alka- 
heſt, which, as he affirms, by being digeſted with, and diſtilled from other 
angible bodies, reduces them all, at laſt, into a liquor no way different from 
WT 11in-water ; tho? we ſhould grant the fact, yet the experiment of our pow- 
der will warrant us to queſtion the concluſion. For if all mixed bodies be 
therefore, materially from water, becauſe they are, by the operation of a 
fire and a menſtruum, after having paſſed through ſeveral previous changes, 
reduced, at length, into inſipid water; by the ſame way of arguing, I might 
lay, that all thoſe bodies are materially but diſguized earth, ſince water 
telf may be turned into earth. | „„ 

But to leave theſe reflexions, I would not not have it thought ſtrange, that 
Whilſt I infiſt upon the many particulars, which ſeem to evince the change 
of water into earth, I. ſhould intimate a diffidence about it. For I muſt 
confeſs, that having unluckily loſt a whole paper of the powder I had myſelf 
made; and having, unexpectedly, been obliged to remove from gy > 

n 2 . ore 
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PHYSICS, before I had gone thro? half the trials, I judged requiſite in ſo nice a Caſe, 


GY >>I have not yet laid aſide all my ſcruples. For, (1.) I would gladly ky 
whether the untranſmuted rain-water, by the depoſition of ſo much te. 


reſtrial matter, were grown lighter in ſpecie than before, or ſharp in taſte, ©, tra 
and I would, alſo, be ſatisfied, whether inſipid liquors may not work x rheth 
menſtrua upon ſtones, or earthy bodies: not to queſtion, whether the py. Add ſc 
ticles of rain- water may not, by their mutual attrition, or ſome other a&ig Fed 1 
upon one another, be reduced into ſhapes and ſizes fit to compoſe ſuch! ind 1 
menſtruum, as the liquor was not before; as in ſeveral plants, which ſen Wpirity 
to be nouriſhed only with water, the ſap is endowed with a ſharp taſt, Snto fl 

great penetrancy and activity of parts. (2.) It were alſo fit to know, whe. vine, 
8 ther the glaſs- body, wherein all the diſtillations are made, loſes of its weight, N ay, 
| any thing near ſo much as the obtained powder amounts to, over and aboꝶ Cities c 
| the decreaſe of weight, which may be imputed to the action of the heat uy. part pl 
on the ſubſtance of the glaſs, in caſe it appear by another glaſs, kept em. pf mat 

| ty in an equal heat, and for the ſame time, that the glaſs loſes by fu Inothe 
| operations any thing conſiderable. And it were, alſo, not impertia:nt » {Mddiric 
try, whether the gravity of the obtained powder be the ſame in ſpeci: wii Mut on 

that of the glaſs, wherein the diſtillations were made. (g.) I could wid, Pot inc 

likewiſe, that it were more demonſtrably ſhewn, what is, on all hand, Pithou 

taken for granted, that diſtill'd rain- water is a perfectly homogeneous body: 10. 

for if it be not, many ſuſpicions might be ſuggeſted about its tranſmutatio Make. 

into earth; and if it is, it will be very difficult to conceive, how a Equal | 

perfectly and exquiſitely homogeneous body ſhould, without any add. uur 

tion, or any ſeminal or plaſtic principle, be brought to afford a ht t with 

quantity of a matter of much greater ſpecific gravity than itſelf; ſince we com 

tee, that no aggregate, we can make, of bodies, equiponderant in ſpeci Which 

with water, by virtue of their convention, grows ſpecifically heavier than i, I bſtrae 

(4.) Having had the curiofity to try, whether corroſive liquors would op:- in to 


rate upon our white powder, I found, that not only good oil of vitrio th; 
would corrode it, but ſtrong and dephlegmed ſpirit ot ſalt readily word Neid 1: 
upon part of it; and that, without the aſſiſtance of heat, tho' not without Witt] 
hifling, and exciting numerous bubbles: yet, when I ſuffered this mix: ver al 
o ſettle, a very great proportion of the powder remained in the lower pit t int 
of the liquor, as if that had rather fretted, than diſſolved it. Nor mult! Wl 
omit, that ſometimes I have excited ſuch an ebullition, by pouring the ſame ym: 
lquors upon the earthy part of wood-aſhes, ſeveral times wafhed in boiling 0 thi 
water: to which might be added, that ſometimes, alſo, I have thought Wi 

chis powder gritty between my teeth. But whether it be truly earth 0 
not, the alteration is ſo great, and effected in fo fimple a way, that |! 
cannot but afford us a conſiderable inſtance, of what the varied texture of 
che minute parts may perform in a matter confeſſedly fimilar. And, if fie 
quently diftilPd ram-water ſhould not be allowed homogeneous, our expe 
rent will excellently ſhew, how little we are bound to believe what lf 
ckymiſts, and others, tell us, when they pretend, manifeſtly, to exhib 
wagen principles, and elementary bodies; and how difficult x 1 


ſucce 

itriol, 
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e certain, when a body is abſolutely irreſoluble into ſpecifically different PR Vs Tes. 
Hubſtances; and, conſequently, what is the determinate number of the per 
ectly ſimple ingredients of bodies. I will not now mention my attempts 
Eo tranſmute pure alkalizate falts into earth, becauſe I do not yet know, 
-hether the trials will anſwer my hopes: but upon this fubje, I could 
dd ſomething about the changes, which may be wrought upon highly recti- 
Wcd ſpirit of wine, which would, perchance, make other things of the like 
Find thought more feaſible. For, whereas it is a known thing, that this 
ſpirituous liquor being kindled, will, for ought appears, be totally turned 
Into flame; yet I have, without any addition, obtained from fuch fpirit of 


vine, a conſiderable quantity of incombuſtible phlegm. And, by another 
Fay, ſome perſons, working by my directions, reduced conſiderable quan- 
ties of high- rectified ſpirit of wine into a liquor, which was, for the moſt 


part phlegm; from which change, it ſeems deducible, that the ſame portion 
pf matter, which, by being kindled, would be turned all into fire, may, by 
Knother way of management, be turned into water; and this, without the 
addition of any thing, and without being wrought upon by any viſible body, 


1 vut one fo extremely dry, as duly prepared falt of tartar ; and that itſelf is 

h, pot indiſpenſably neceſſary, becaute I, by another way, obtained this phlegm, 

„ ithout employing the ſalt, or any other viſible body whatever. | | 

v: 10. There is one experiment more, with which I deſign to: conclude. Phenomena 

100 Wake of good oil of vitriol, and ſpirit of wine, that will burn all away, n the difgil. 
aal parts in weight; put them together gradually, and having placed the 47 - 4 —_— 
di. 1ixture in a bolt-head or glaſs-egg, with a long neck, and carefully ſtopped jp;ric of wine. 
rot t with a cork and hard wax, ſer the veſſel, in a moderate heat, to digeſt for 

we competent time; then pour out the mixture into a tall glaſs cucurbite, to 

Cie Which carefully lute on a head and a receiver; and, with a very gentle fire, 

vit Wbſtract the ſpirit of wine, which will firſt aſcend: and when the drops be- 

pe Win to come over ſouriſn, ſhift the teceiver, and continue the diſtillation 

riol Nith great care, that the matter boil not over; and when about half the 

1-94 cid liquor is come over, change the receiver once more, and continue the 

t Hiſtillation; increaſing the fire towards the latter end, till you have brought 


oer all you can: and what remains in the bottom of the cucurbite muſt be 


part Put into a glaſs, well ſtopped to keep it from the air. 

at! (.) To the production of moſt, if not all the phenomena of this expe- 
ame ment, it is not abſolutely neceſſary, that a long digeftion be termi, 
ling e the experiment will ſucceed the better for it. (2.) I have, ſometimes, 


Wade uſe of oil of ſulphur per Campanam, inftead of oil of vitriol; and tho” 
We ſucceeded in ſeveral particulars, yet I afterwards choſe to employ oil of 

trol, both becauſe it, in ſome points, better anfwer'd ; and, becauſe I 
'ould not give oc eaſion to ſuſpect, that the odours, hereafter to be men- 


'fre- Pocd, as phenomena of our experiment, were owing to the common ſul- 
Ape aur, and no way proceeded from the acid ſalt, where with that oil abounds. 
t the % J, likewiſe, digeſted oil of vitriol with Spaniſt wine, inſtead of ſpirit 


i wine, and, by this means, obtained an odd fpirit, and reſidue, with ſome 
ther phenomena, which, in regard wine is a liquor of a lefs fimple 3 
| an 
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Paysrcs. than its ſpirit, are leſs fit for my preſent purpoſe. (a.) Great care myg h 
[had in regulating the fire, when once a conſiderable part of the yy 
ſpirit, mentioned in the proceſs, is come over. For, if the fire be got 
creaſed, the reſt will ſcarce aſcend : and if it be increaſed a little too mug 
the matter will be apt to {well in the cucurbite, and run over into the 1 
ceiver. | 
Now the oil of vitriol, and ſpirit of wine, being both of them diſtill:q1; 
quors, drawn from ſimple and familiar ſubſtances, and, conſcquently, yg, 
tile; one would expect, that they ſhould be brought over united, as [ ha 
tried, that the ſpirit of wine, with that of nitre, or of common ſalt, may he, 
and as the ſpirits of different vegetables are; or, at leaſt, that the diſtilluin 
| ſhould not much alter them from what it found them, after they had ben 
well mixed together; yet they exhibited ſeveral conſiderable and furpriziy 
phenomena. For, firſt, whereas ſpirit of wine has no great ſcent, nor a gy 
one, and moderately dephlegmed oil of vitriol is inodorous ; the fyir, 
which firſt comes over from their mixture, hath a ſcent not only very dif. 
rent from ſpirit of wine, but from all things elſe, that ever I ſmelt. Ar 
as this new odour ſeems very fragrant, I have ſometimes had it ſo & 
ceeding ſubtile, that in ſpite of the care which was taken to lute the gl 
exactly, it would perfume the neighbouring parts of the laboratory, a 
not, afterwards, be kept in by a clole cork, covered with two or three ſex: 
ral bladders, but would ſmell ſtrongly at ſome diſtance from the vial thi 
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contain*d it. But, 2. to ſhew how much the odours of bodies depend um H 
their texture; after this volatile ſpirit is come over, and has been folloye t 
by an acid one, it will uſually, towards the latter end of the diſtillation, & r, or 
ſucceeded by a liquor, that ſmells ſtrongly of brimſtone. 3. There is pr here 
duced in this operation, a liquor, that will not mix either with the men ckon' 
tioned fragrant, or with the fetid ſpirit, but is very different from both; rimar: 
and ſo very pleaſant, ſubtile, and aromatic, that it recedes as well fron the 
ſpirit of wine, as oil of vitriol. 4. When the diſtillation is carried on fi One 
enough, you will find at the bottom, that the two ſpirits above-mentioned, Md oc: 
(for oil of vitriol is rather a ſaline ſpirit, than an oil) have produced a black 0 la 
ſubſtance, almoſt like pitch or jet. g. And this ſubſtance, tho? produced ij riters 
two bodies, which were not only fluid, but diſtilFd, will be both conſiſtent em, 
and brittle. 6. Tho? ſpirit of wine be reputed the moſt inflammable, and ul hool-1 
of vitriol the moſt corroſive liquor known; yet I could not find, that i oduce 
black ſubſtance would eaſily, if at all, be brought to flame or burn; nt atio 
that it had any diſcernible taſte, tho? both the liquors, from whoſe mixture Ich « 
it was obtained, are exceeding ſtrong and pungent. 7, Tho' both theſe l. Jlatile 
quors will mix with common water, I obſerved, that this pitchy maſs woull amal 
not diſſolve therein for very many hours. And, laſtly, tho? the oil of vitrid, ado 
and the ſpirit of wine, were both of them diſtild liquors, and one of then JA" ot 
exceeding volatile and fugitive ; yet the black maſs produced by them, ws vA 
Jo far fixed, that I could not make it riſe by a conſiderably ſtrong and lit Wd i 
ing fire, that would have raiſed a much more fluggiſh body, than the her ſe, G 
vieſt of thoſe, which concurred to produce it. ng, 


Now, 
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Now, in theſe experiments, it cannot well be pretended, that any ſub- PR vs 10s. 
ri forms are the cauſes of the effects recited : for, beſides, that in tj. 
©; cmploy'd in molt of the caſes, the ſeminal virtues, if they had any 
may be ſuppoſed to have been deſtroy*d by the fire; they were ſuch, 
ie largue with, would account factitious, being artificially produced: 
ue mical operations. And it is not more manifeſt, that in the production 
tocſe effects, there happens a local motion, and change of texture, by the 
Nperations, than it is precarious, that they are the effects of ſuch things, as the 
Fiocls fancy ſubſtantial forms to be. And, ſince it is in theſe experiments, 
th: addition of ſome new particles of matter, or the receſs or expulſion 
& ſome pre-exiſtent ones; or, which is the moſt frequent way, by the 
inſpoſition of the minute parts; yet, without excluding the other two 
that I have been able to produce, by art, a number of ſuch conſiderable 
Hanges of qualities, as are not ordinarily preſented us by nature, where ſhe 
& preſumed to work by the help of ſubſtantial forms; it is, ſurely, proba- 
e, that the ſame univerſal and fertile principles, motion, bulk, ſhape, and 
ure, of the minute parts of matter, may, under the conduct of nature, 
fie, likewiſe, to produce thoſe other qualities of natural bodies, of which. 
have given no particular inſtances, 


SE CK . 


1 HE term quality, is very ambiguous, and has been applied to ſome Remarks upon 
Wl things, which ought rather to have been look'd upon as ſtates of mat- 4k; + my 
or complexions of particular qualities, as animal, health, beauty, Sc.“ 
here are, alſo, other attributes, as ſize, ſhape, motion, and reſt, uſually 
Wckon'd among qualities, which may more conveniently be eſteem'd the 
imary modes of the parts of matter; ſince from theſe ſimple attributes, 

the qualities are derived. 

One of the more 1eceived diviſions of phyſical qualities, is into manifeſt 

Wd occult. We diſtribute the former into firſt, ſecond, and third; to the 

Wo laſt of which, we may refer ſeveral qualities not treated of by ſchool- 

Writers of phyſical ſyſtems : and theſe, for diſtinction ſake, might, ſome of 

em, be ſtyled the chymical qualities of things; becauſe. Ariſtotle and the 
ool-men, being unacquainted with them, they have been principally in- 
Woduced by means of chymical operations and experiments: ſuch are fu- 

gation, amalgamation, cupellation, volatilization, precipitation, &c. by 

ich operations, among other means, corporeal things come to appear 

latile or fixed, ſoluble or inſoluble in ſome menſtrua, amalgamable or 
amalgamable, &c. which as well deſerve the name of qualities, as ſeveral 

er attributes, to which it is allow'd. And to theſe chymical qualities, 

me others might be added, which, becauſe of the uſe that phyſicians prin- 

pally make ot them, may be call'd medical.; whereby ſome ſubſtances re- 

wd into the human body, are reſolving, diſcuſſing, ſuppurating, abſter- 

e, Sc. For tho' ſome faculties of medicines, as thoſe of heating, cooling, 

ing, attenuating, purging, Cr. may be conveniently referr'd to the firſt, 
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PR vsIcs. ſecond, or third qualities, mentioned by naturaliſts, whilſt others are reckoy! 
— cccult; and tho? theſe medical qualities are treated of by phyſicians, jt 
as ſeveral of them ought not to be referr'd to the qualities whereto they y 
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often aſcribed ; ſo the handling of them, may be look*d upon as a deſiden 
tum, and well deferves a diſtin& place, in natural philoſophy. 

But before I proceed, I think proper to ſolve three grand ſcruples, whiz 
may poſlibly ariſe in our doctrine of qualities. The firſt of theſe, proces 
from the opinion of vulgar and Ariſtotelian philoſophers, that diverſiy i 

ualities muſt needs flow from ſubſtantial forms; either, becauſe it is party 

eir nature to be the principles of properties, and peculiar operations i 
the bodies they inform; or elſe, becauſe ſeveral of them, are fuch az y 
mixture of the elements is capable of producing. th 

We have, already, in examining ſubſtantial forms, ſhewn the firſt of thei 
two ſuppoſitions unworthy to be admitted. It, therefore, only remain, 
that we examine, alſo, the ſecond ſuppoſition ; to which, Sennertus add, 
that, as no bare mixture of the elements, ſo no general forma miſtioni; i 
ſufficient to account for ſeveral qualities, which he enumerates. 

But as this difficulty takes it for granted, that there are four elements, fron 
whoſe various mixtures, all other ſublunary bodies arife ; whence, thy 
are only ſolicitous to prove, that particular qualities cannot flow from thei 
mixture; I am not concern'd in their whole diſcourſe, becauſe I admit not th 
hypotheſis of the four elements: yet I may obſerve from hence, that by the 
confeſſion of ſuch modern Peripatetics, as urge this argument, thoſe, a 

other Ariſtetelians, were miſtaken, who aſcrib'd to the mixtures of the el. 
ments, effects, for which theſe maintain them to be inſufficient. I ſhal, cer: 
however, conſider the difficulty itſelf, not only as it may be propos'd by ame, 
Peripatetics, but by chymiſts; who, tho' ſome of them do not allow of ti: Nom t 
four elements, yet agree, with the ſchools, that there is a determinate num. eemer 


ber of ingredients of compounded bodies, from whoſe mixture and propor- {ious e 
tion many qualities muft be deriv'd ; thoſe that cannot, being reſolved 06 WSariati 
flow from a higher principle, whether ir be a ſubſtantial form, or ſomething e qu 
for which chymiſts have ſeveral names, tho', I doubt, no ſettled idea. Wmoſt 


Bur, firſt, I readily acknowledge, that in ſome reſpects, and in font I ne 
caſes, this grand ſuppoſition may be well- grounded; but then, I look upn aliti 
it, rather as a part of the corpuſcular doctrine, than an objection againſt i: dre be 
for when there happens a ſtrict connexion betwixt the modification of mat e or 
ter, Which is requiſite to exhibit one phenomenon, and that from which av ay b 
ther will neceſſarily follow; we teach, that he, who, by a change of texturs dding 
gives a portion of matter the former modification, likewiſe qualifies it, I otior 
the ſame change, to exhibit the phenomenon agreeable thereto ; tho one p in: 
would not, perhaps, ſuſpect them to have any ſuch dependance upon 0 ormer 
another. Thus, for inſtance, ſtrong ſpirit of diſtilld vinegar, by vine d pacit 
its being an acid ſpirit, hath the faculty to turn fyrup of violets red; bh ent, 
if by making with this fpirit, a ſtrong ſolution of coral, you deſtroy de as, 
acidity; of the ſpirit of vinegar; this liquor, as it has quite another ded 
Io it will have another operation, than formerly, upon the ſyrup g * 

| 01 
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jal, I purpoſely made to illuſtrate this matter, I found, that 
1 a . ſome others, made with ſpirit of vinegar, 
Ll preſently, like an alkaline or urinous falt, turn ſyrup of violets from 
native blue, to a lovely green. And proſecuting the experiment, it ap- 
Peard, that ſpirit of ſalt, dephlegmed by a fit concrete, tho? the ſolution 
re vehement ſtrong, had yet inc lame effect on ſyrup of violets. Now, 
Wings may acquire, by mixture, very different qualities from thoſe of any of 
e ingredients. Thus ſugar of lead is extremely ſweet, tho? the minium 
Ind the ſpirit of vinegar, of which it is made, be, the one inſipid, and 
e other ſour. And, tho' neither Aqua regis, nor crude copper, have any 
ping in them of blue; yet the ſolution of this metal in that liquor is of a 
Heep blue: and, ſometimes I have had the ſolution of crude mercury in 
good Aqua fortis, of a rich green; tho? it would not long continue. So 
Fut they are much miſtaken who imagine, either that no manifeſt qualities 
An be produced by mixture, except thoſe that reſide in the elements, or 
Weſult immediately from the combinations of the four firſt qualities. For it 
We: manifeſt, that nature and art muſt continually make mixtures of bodies, 
Noth already compounded; as when aſhes and ſand compoſe the common 
Woarſe glaſs ; or when nature combines ſulphur with unripe vitriol, and, 
Wcrhaps, other ſubſtances, in a marcaſite ; and, alſo, of bodies already re- 
Wompounded ; as native vitriol is made in the bowels of the earth of an 
Wqucous liquor impregnated with an acid ſalt, and of a cupreous or ferrugi- 
Wous mineral, ſtrictly united both to a combuſtible ſulphureous ſubſtance, 
Ind to another body of a more fixed and terreſtrial nature. And thus ar- 
Wificers may eaſily produce fine new colours, by ſkilfully mixing in the 
me, two pieces of amel of colours more ſimple than that which reſults 
om their colliquation. And this way of combining bodies, not ſimple or 
Wlcmentary, will be acknowledged more extenſive in the production of va- 
Wous qualities, and phenomena of nature, from conſidering how much the 
ariation of the proportion of the ingredients in a mixed body, may alter 
e qualities and operations of it; and that this proportion may be varied, 
moſt in infinitum. | 
I next obſerve, that it is an ill-grounded hypotheſis to ſuppoſe, that new 
alities cannot be introduced into a mixed body, or thoſe that it had be- 
re be deſtroy*d, unleſs by adding or taking away a ſenſible portion of ſome 
e or more of the Ariſtotelian elements, or chymical principles. For there 
ay be many changes, as to quality, produced in a body, without viſibly 
ding or taking away any ingredient, barely by altering the texture, or the 
otion of the minute parts it conſiſts of. When water, hermetically ſeal'd 
p in a glaſs, is, by the cold, turn'd into ice, and thereby both loſeth its 
rmer fluidity and tranſparency, and acquires firmneſs, brittleneſs, and 
pacity, which qualities leave it again upon a thaw; I demand, what ele- 
ent, or hypoſtatical principle can be ſhewn to get into or out of this ſeaPd 
laſs, and by its intruſion and receſs, produce theſe alterations in the in- 
ded body? So in that fixed metal filver, what ſenſible acceſſion or de- 
reaſe can be proved to be made, as to ingredients, when, by bare ham- 
Vor. J. O o mering, 
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PHYSICS: mering, it acquires a brittleneſs, which, by heating in the fire, wherein 
| — ſenſibly loſes nothing, it ma y preſently be made to exchange for its fon, BM 
| malleableneſs: and the ſame experiment, alſo, ſhews, that the inviſit), , 209 
gitation of the parts may alone ſuffice to give a body, at leaſt for a whi. | 
new qualities; ſince a thick piece of filver briſkly hammer'd, will quick 
acquire a conſiderable degree of heat, whereby it will be enabled to ms 
ſome bodies, to dry others, and to exhibit various phenomena, that it coy} 
not produce when cold. I might add, that ſpirit of nitre, tho' when h. 
cluded in a well- ſtopp'd vial, in the form of a liquor, it appears tranſparen, 
and without redneſs, will yet fill the upper part of the vial with red fung 
if the warm ſun- beams, or any fit heat, put the nitrous ſpirits into a brille 
motion than they had whilſt in the form of a liquor. I might, alſo, dem 
what new element, or principle, is added to a needle, when the bare ap 
proach of a vigorous load-ſtone, endows it with thoſe admirable qualities 
reſpecting the poles, and drawing other needles to it; and what ingredien 
the ſteel loſes, when by a contrary motion of the load-ſtone, it is, in 
minute, deprived of its magnetiſm. Z$ 
In the third place, it muſt be remember'd, as we formerly obſerved, thi W | <1, 
when we conſider how numerous and various phenomena may be exhib 
by mixed bodies, we are not preciſely to look upon them as portions 
matter of a determinate nature or texture, but as they are parts of our {. 
tem, and, conſequently, placed among other bodies. For being heres RF N. 
fitted to receive impreſſions from ſome of thoſe bodies, and to make in. 
preſſions upon others, they will, upon this account, be render'd capable d 
producing, either as principal or auxiliary cauſes, a much greater numbz 
and variety of phenomena, than they could, if each of them were placed in 
a medium, that no way contributed to, or hinder'd its operations. \ 
In the laſt place, I aſſert, that the four Peripatetic elements, and the thr: WS An 
chymical principles, being unable to give a tolerable account of the phens i 
mena of nature, we muſt ſeek for ſome more univerſal principles; and, tu muni 
thoſe of the corpuſcular philoſophy, have a great advantage in being fi of thi 
more fertile and comprehenſive than they. Such phenomena, as the co. chest 
ſtaßt and determinate ſhape and figure of the mountains in the moon; tl: WW Bu; 
ſtrange generation and periſhing of the ſpots of the ſun, Sc. cannot & are, t 
aſcribed to the four elements, or their mixtures; nor to thoſe of the th ſubjoi 


chymical principles, which are allowed to be confin'd to the ſublunary it pheno 
gion. And there are very many phenomena in nature, ſeveral where, Far 
neither the Peripatetic, nor the chymical doctrine about the elements, or 1 which 
ingredients of bodies, will enable us to ſolve; as the eclipfes of the ſun, tt ſpects 
moon, and the fatellites of Jupiter; the proportion of the acceleration d the ho 


deſcent obſervable in heavy bodies; the ebbing and flowing of the {i 
with a great number of magnetical, muſical, ſtatical, dioptrical, catoptricl 
and other ſorts of phenomena. f | 

Having thus ſhewn, that the vulgar doctrine, about the ingredients 0 
bodies, falls very ſhort of ſolving ſeveral kinds of nature's phenomen, | 


will follow, in general, that it is fit to look out for ſome more pregnant ” 
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were ſtrange, if the conſideration of the various motions and textures of bo- 
dies, ſhould not ſerve to account for far more appearances, than the bare 
knowledge of the number of their quieſcent ingredients: for as local mo- 
tion is that which enables natural bodies to act upon one another; ſo the 
textures of bodies are the principal things, that both modify the motion of 
agents, and diverſify their effects, according to the various natures of the 
atient. 

4 come now to conſider the ſecond, and, indeed, the greateſt difficulty 
objected againſt our doctrine of the origin of qualities, *Tis incredible, 
ſome will ſay, that ſo great a variety of qualities, as we actually find in na- 
BT tural bodies, ſhould ſpring from principles fo few in number as two; and 
© thoſe ſo ſimple as matter and local motion; whereof the latter is but one of 
the ſix kinds of motion reckon'd up by Ariſtotle and his followers, who call 
it lation; and the former being all of one uniform nature, is, according to 
us, diverſify'd only by the effects of local motion. To ſolve this difficulty, 
| ſhall ſhew, firſt, that the other univerſal affections of matter, are mani- 
feſtly deducible from local motion; and next, that theſe principles being 
variouſly aſſociated, are ſo fruitful, that a vaſt number of qualities, and 
other phenomena of nature, may reſult from them. 

Now, ſuppoſing, what is evident, (1.) that the local motion belonging 
to ſome parts of the univerſal matter, does not al] tend the ſame way, but 
has various determinations in the ſeveral parts of this matter; it will fol- 
low, that by local motion thus circumſtanced, matter muſt be divided into 
diſtinct parts, each of which being finite, muſt neceſſarily have, (2.) ſome 
bulk or ſize; and, (3.) ſome determinate ſhape or other. 

And ſince all the parts of univerſal matter are not always in motion, 
ſome of them being arreſted by their mutual implication, or, having com- 
municated all that they had to other bodies; the conſequence is, that ſome 
of the portions of the common matter will be, (4.) in a ſtate of reſt. And 
theſe are the moſt primary and ſimple affections of matter. 

W But, becauſe there are ſome others that flow naturally from theſe; and 
are, tho* not altogether univerſal, yet very general and pregnant; I ſhall 
ſubjoin the moſt fertile principles of the qualities of bodies, and other 
phenomena of nature. 

Farther then, not only the greater fragments of matter, but the leſs, 
which we, therefore, call corpuſcles, or particles, have certain local re- 
ſpects to other bodies, and to thoſe ſituations, which we denominate from 
the horizon z fo that each of theſe minute fragments may have, (5.) a 
particular poſture or poſition, as erect, inclining, Sc. and, with regard 
to us Who behold them, (6.) a certain order, upon account whereof we 
lay, one is before or behind another: and, (7.) many of theſe frag- 
ments being aſſociated into one maſs, have a certain manner of exiſting 
together, which we call texture, or by a more comprehenſive word, modi! 
cation, (8.) And becauſe there are very few bodies, whoſe conſtituent 
Oo 2 7 parts 
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usiverſil principles; and that in particular thoſe of the corpuſcular hypo- Pn vs tes. 
© theſis are preferable to the vulgar, will appear hereafter. And, indeed, it 
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a a way, whereby nature varies matter, which. we may call mixture, or com. 


or of any other order of mixt bodies, is to be conſider*d,. not as if it were 


many letters of the alphabet, that could only be put together in _— 
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for other reaſons, touch one another every where ſo exquiſitely a 1, 
leave no intervals between them; almoſt all conſiſtent bodies, and thoſe fluid 


ones, that are made up of grofſer parts, will have pores. But (g) yery ; 
many bodies having particles, which, by their ſmallneſs, or their lool adhe. . redil 
rence to the bigger, or more ſtable parts of the bodies they belong 9 houſ⸗ 


are more eaſily agitated, and ſeparated from the reſt, by heat, and other 
agents; there will be great numbers of bodies which emit thoſe ſubtil 
emanations, that are commonly called egfluvia, And as thoſe con. 
ventions of the ſimple corpuſcles, that are ſo fitted to adhere to, or be 
complicated with one another, conſtitute ſuch durable cluſters of particls, 
as we may call the primary concretions, or elements of things: ſo (10 
theſe themſelves may be mixed with one another, and conſtitute compound Foure: 
bodies; and even theſe reſulting bodies may, by being mix'd with other 
compounds, prove the ingredients of re-compounded bodies; and fo afford 


poſition 3: not that the name is here ſo proper, as when applied to the pri. 
mary concretions of corpuſcles; but becauſe it belongs to a multitude of 
aſſociations, and ſeems to differ from texture; whereto,. perhaps, it is redu- 
cible, in this, that always in mixtures, but not in textures, there is require! ure, 
a heterogeneity of the component parts. And every diſtinct portion of H ent ſo 
matter, whether it be a corpuſcle, a primary concretion, or a body of the fit, 


placed in vacuo, nor as if it had relation only to the neighbouring bodies; 
but as being placed in the univerſe, conſtituted as it is, amongſt an innume- Wl 
rable company of other bodies; whereof ſome are near it, and others very re- Wore o 
mote ; ſome are great, and ſome ſmall ; ſome particular, and ſome general: 
gents; and all of them govern'd as well (11) by the univerſal fabric of thing 
as by the laws of motion, eftabliſhed by the author of nature, in the world 

And having thus enumerated eleven very general affections of matter, 
which, with itſelf, make up twelve principles of variation in bodies; I may, 
in behalf of the corpuſclar philoſophy, apply to the origin of qualities, 
compariſon of the old atomiſts, uſed: by Lucretius, and others to illuſtrate 
the production of an infinite number of bodies, from ſuch ſimple fragments 
of matter, as they thought their atoms to be. For, ſince of. the 24 letters WP 
of the alphabet, aſſociated ſeveral ways, all the words of the ſeveral hu. ech m 
puages of the world may be-made ;: ſo, ſay theſe naturaliſts, . by variouly aſt, we 


connecting particular numbers of atoms, of particulir ſhapes, ſizes, and n 
motions, into maſſes, an innumerable multitude of different bodies mi hoſe p 
be formed. Wherefore, if to the four affections of matter, which I cal de here w 
moſt primary, and ſimple, we add the ſeven other ways, whereby it ma orpuſcl 
be alter d; we ſhall have eleven principles fo fruitful, that, from their ., en 
riounaſſociations, may reſult a much vaſter multitude of phenomena; 4 ill arif 
among them of qualities, than one who does not conſider the thing 4. g Cor! 
tentively would imagine. For, fuppoſing our principles were but ds - - 
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ST nbers, and in various orders; the combinations, and other aſſociations PR vs ies. 
bat might be made thereof, is far more numerous, than a man who knows wx 
r how to. compute them, could eafily credit, when told. 


1 * farther, each of theſe producers of phenomena, admits of a ſcarce 
. $.-dible variety: for, not to defcend ſo low as inſenſible corpuſcles, many 
| ESrouſands of which may be requiſite to conſtitute a grain of muſtard-ſeed ; 


F< ht an innumerable company of different magnitudes may we conceive, be- 
EZ.cen the bulk of a mite, and that of a mountain, or the body of the ſun ? 
And ſo, tho” figure be one of the moſt ſimple modes of matter; yet it is 


x kapable of ſo great a multitude of differences, that it is of them, and their 
5 properties, that Euclid, Apollonius, Archimedes, Theodgſius, Clavins, and later 
092 any have demoſtrated ſo many propoſitions. And yet, all the regular 
nd Foures are nothing to ſuch irregular ſhapes as may be met with in na- 
ure; ; moſt of which have no particular appellations, their multitude and 
of MWricty having kept men even from enumerating them. 


I may add, that theſe varieties of figure and ſhape, alſo ſerve to modify 
Ine motion, and other affections of the corpuſcles endow'd with them; and 
f the compound body whereof it makes a part: and that the ſhape and 
e of bodies, whether ſmall or great, may exceedingly diverſify their na- 
ure, and operation, is very manifeſt, by conſidering . how many diffe- - 
ent ſorts of tools, and inſtruments, almoſt each of them fit for many dif- 
Ecrent operations and uſes, ſmiths, and other mechanics, have form'd out 
f pieces of iron, only by making them of different ſizes and ſhapes. 
Thus, likewiſe motion, which ſeems ſo ſimple a principle, eſpecially in 
imple bodies, may, even in thoſe, be very much diverfify'd for it may be 
Vore or lefs ſwift, and that in almoſt infinite degrees; it may be ſimple or 
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U. compounded, uniform or irregular, and the greater celerity may precede 
ng, follow; the body may move in a ſtreight line, or in a circle, an ellipſis, 


Pyperbola, parabola, c. The motion of a body may be alſo varied, ac 
ording to the ſituation, or nature of the matter it hits againſt, as that is 
apable of reflecting or refracting it, or both; and this after ſeveral man- 
ers. It may have an undulating motion, and that with ſmaller or greater 
Faves; or it may have a rotation about its own axis, or both a progreſſive 
notion and a rotation; and the one either equal to the other, or ſwifter 
Wan it, in almoſt infinite proportions. As tothe determination of motion, the 

ody may move directly upwards, or downwards, declining or horizontally, 
aſt, weſt, &c. according to the ſituation of the impelling body. And beſides, 
Peſe, and other modifications of the motion of a ſimple corpuſcle, or body, - 

hoſe phenomena, or effects, will be alſo diverſify'd by its bulk and figure; 
here will happen a new and great variety of phenomena, when ſeveral 
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mf orpuſcles, tho* primogeneal, and much more if they be compounded, 
ir v.. Oe at once, ſo that the motion is conſider'd in ſeveral bodies: for there 
, and Ul ariſe new diverſifications, from the greater or leſs number of the mov- 

g 1. g corpuſcles; from their following one another cloſe or at a diſtance; 
as em the order wherein they follow each other; from the -uniformity of 
ferent er motion, or the confuſion of it; from the equality or inequality of 


nuu/ their 
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PHYSICS: their bulk, and the Gmilitude or diſſimilitude of their figures; from tþ 
narrowneſs or wideneſs, Cc. of the channel or paſſage in which they more, 


with the thickneſs, thinneſs, pores and the conditions of the medium 
thro' which they move; from the equal or unequal celerity of their my 


tion, and force of their impulſe : and the effects of all theſe are variable | 

by the different ſituation and ſtructure of the organs, or other bodies, K. ble d 

which theſe corpuſcles ſtrike. | | B 
And ſince local motion is, next to the author of nature, the princizy 

agent in the production of her phenomena, theſe diverſities, in the motions Ml: icul; 

bodies, muſt neceſſarily produce a ſtrange variety in their nature, and quz Thus 


lities. Thus in muſic, as the inſtrument of producing ſounds tremble; E partic 
more or leſs ſwiftly, it puts the air into a vibrating motion, more or l:; 
brisk; and produces thoſe diverſities of ſounds, which muſicians hae 2. 
diftinguiſh'd into notes, and ſubdivided ; aſſigning to each a parti but f 
name. And tho' the bodies, from whence theſe ſounds proceed, may be « Wi Þ yet re 
very different natures, as wire, ſtrings, pipes, &c. yet, provided they pn WE 
the air into the like waving motion, the ſound, and even the note will > Nithſ 
the ſame; which ſhews how much that great variety, which may be 0 MiMriGbl 
ſerv'd in ſounds, is the effect of local motion. And if the ſound cone able 
from an iuſtrument, as a lute, where not only one ſtring hath its proper 4 it ney 
ſounds, but many have, among them, ſeveral degrees of tenſion, and t the fa 
differently touch'd, as ſometimes theſe, and ſometimes thoſe together, WE 
whereby more or fewer, or none of their vibrations, come to be coincident; 
they will ſo ſtrike the air, as to produce ſometimes thoſe pleaſing ſound 
we call concords, and ſometimes thoſe harſh ones we call diſcords. . 
Hence, then appears the fertility of our principles. And this great w. put ir 
riety may be produced, not only by the diverſifications that each ſing: Wl 
principle is capable of; but much more by the ſeveral combinations tha 


may be made of them; eſpecially ſince our external and internal ſenſes τ ZN And! 
ſo conſtituted, that each of thoſe modifications may produce a diſtinct in- and ai 
preſſion on the organ, and a correſpondent perception in the diſcerning he fi 
faculty: many of which perceptions, eſpecially if diſtinguiſhed by prope! ou v 


names, belong to the liſt of particular qualities. 


The third and laſt difficulty that remains to be conſider'd, may be th I let the 
propos'd. Since, according to the corpuſcular hypotheſis, not only one « iextant 
two qualities, but all of them, proceed from the magnitude, ſhape, and col- WWqualit 
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texture of the minute parts of matter; if two bodies agree in one quali 
and ſo in the ſtructure on which that quality depends, they ought to agit 
in other qualities alſo; ſince thoſe, likewiſe, depend upon the ſtructur 
wherein they agree; and, conſequently, it ſeems impoſſible, that two fu 
bodies ſhould have ſo many different qualities, as experience ſhews [lt 
may. Thus *tis pretended, that the whiteneſs of froth proceeds from i 
- multitude and hemiſpherical figure of the bubbles *tis made up of. And 
if this, or any other mechanical fabric, or contexture, be the cauk 
whiteneſs; how comes it to paſs, that ſome white bodies are inodor0 


and infipid, as the calx of hart's-horn ; others, both ſtrongly ſcenery 1 
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harb's-horn, &c. ſome fixed in the fire, as the body laſt named; others fu- 
WT oitive, as powdered fal-armoniac ; ſome incombuſtible, as falt of tartar ; 
others very inflammable, as camphire, &c. This, I confeſs, is a conſidera- 
ble difficulty in the corpuſcular philoſophy. 
But, 1. I conſider,. that in the pores of viſible and ſtable bodies, there 
þ may be often lodged inviſible and heterogeneous corpuſcles, to which a par- 
EW :icular quality that belongs not to the body, as ſuch, is to be referr'd. 
Thus in the caſe of a perfumed glove, in the pores of the leather, odoriferous 
particles are harboured, which have a quite different nature from the leather 
itself, and wholly adventitious to it; yet they endue it with a fragrancy. 
2. I conſider, that corpuſcles often of very different natures, if they be 
but fitted to convene, or to be put together after certain manners, which 
yet require no radical change to be made in their eſſential ſtructures, but 
pu *F a certain juxta-poſition, or peculiar kind of compoſition, may, not- 
W withſtanding their eſſential differences, exhibit the ſame quality. For in- 
1 viſible changes made in the minute, and, E undiſcernable parts of a 
Witable body, may ſuffice to produce ſuch alterations in its texture, as to give 
Wit new qualities, and, conſequently, different from thoſe of other bodies of 
che ſame kind or denomination ; and, therefore, tho? there remains as much. 
Wof the former ſtructure as is neceſſary to make it retain its denomination 3, 
Jet it may admit of alteration, ſufficient to produce new qualities. Thus, 
vhen a bar of iron has been violently hammer'd, tho? it continues iron ſtill, 
Wand is not viſibly alter'd in its texture; yet the inſenſible parts may have been 
put into ſo vehement an agitation, as to make the bar too hot to be held in 
one's hand. And ſo if you hammer a long thin piece of ſilver, tho? the change 
of texture is inviſible, it will acquire a ſpringineſs that it had not before. 
And if you leave this hammer'd piece of filver a while upon glowing coals, 
Wand after let it cool, tho? your eye will, perchance, as little perceive that 
he fire has alter'd its texture, as it did before that the hammer had; yet 
Dou will find the elaſticity deſtroy'd. If on the ſurface of a body, a multi- 
Weude of ſharp and ſtiff parts, placed thick or cloſe together, are protuberant, 
et the body be iron, filver, or wood, or of what matter you pleaſe ; theſe 
ant and rigid parts will ſuffice to make all theſe bodies exhibit the ſame 
Wquality of roughneſs. And if all the extant parts of a phyſical ſuperficies 
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lit) be ſo depreſs'd, that there is a level made with the other ſuperficial 
agree parts of a body,; this is ſufficient to deprive it of its former rough- 
uctur: veſs, and give it that contrary quality we call ſmoothneſs : and if this 
o ſuct moothneſs be exquiſite, and happen to the ſurface of an opake body, of a 


7s the 


loſe and ſolid texture, and fit to reflect the incident rays of light undiſturb'd, 
m 


this is enough to make it ſpecular, whether the body be ſteel, ſilver, braſs, 


a Warble, flint, or quick-ſilver, Sc. For beſides. that peculiar and effential 
auſe odification which conſtitutes a body, and diſtinguiſhes it from all others 
* pot of the ſame ſpecies, there may be certain other attributes, that we call 
d, 1 ra-eſſential, common to that body, with many others; and upon which. 


ſtrongly taſted, as the volatile ſalt of harts- horn, or of blood; ſome diſſo-Pauys1cs. 
luble in water, as ſalt of tartar; others indiſſoluble in tha fluid, as calcin'd wony=—d 
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Pavysrcs. may depend thoſe more external affections of the matter, which ſuffice to 1 
— it a particular relation to other bodies; ſeveral of which relations we ſyt 
qualities. Thus, provided there be a ſufficient and confuſed agitation my 
in the inſenſible parts of a body, whether iron, braſs, ſilver, wood, 9 
ſtone; the vehement agitation, without deſtroying the nature of the bod 
that admits it, will fit it for ſuch an operation, upon our organs of feeling, 
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and upon bodies eaſy to be melted, as we call heat. And fo in the inſtance Eſpect 
of whiteneſs, it is accidental to it, that the corpuſcles it proceeds from, hoy , | 
be little hemiſpheres : for tho? it happen to be ſo in water agitated in» Iterat 
froth ; yet in water frozen to ice, and beaten very ſmall, the corpuſcles my Wl Eo 


be of all manner of ſhapes, and yet the powder be white. And it being 
ſufficient to the production of whiteneſs, that the incident light be plent. 
fully reflected every way undiſturbed by the reflecting body, it matters ng 
whether that body be water or white-wine, or ſome other clear liquor, 
turn' d into froth; or ice, or glaſs, or chryſtal, or clarified roſin, c. beaten 9 
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powder; fince, without diſſolving the eſſential texture of theſe, formerly, ill q 
diaphanous bodies, it ſuffices that there be a comminution into = nume. up 
rous and ſmall enough, by the multitude of their furfaces, and thoſe of the ey 
air, that gets between them, to hinder the paſſage of the rays of light, and £ 0 
reflect them every way plentifully and undiſturb'd. And there may be other fil Gr 
general affections of corpuſcles, beſides the ſhape or ſtructure of them, by WW... 
virtue whereof, aggregates even of ſuch as appear homogeneous, may ei. = 
hibit different qualities: for inſtance, they may have ſome when they 2e * 
in a briſk motion, and others when they are but in a languid one, or 1 # A of 
reſt; as ſalt-petre, when its parts are ſufficiently agitated by the fire in 1 | bs par 


crucible, is not only fluid, but tranſparent almoſt like water; tho! when it 
cools again, it becomes a hard and white body ; butter, that is opake, in 
its moſt uſual ſtate, may be tranſparent when melted ; and a great quantity 
of beaten alabaſter, which uſually retains the form of a moveleſs heap of 
white powder, by being, after a due manner, expoſed to heat, obtains, with. 
out being brought to fuſion, many of the principal qualities of a fluid body, 
And if a glaſs be half fill'd with good ſpirit of nitre or Aqua fortis, it wil, 
unleſs it be extraordinarily dephlegmed, exhibit no redneſs, or colour tending 
thereto; but if you warm it a little, or caſt a bit of iron or ſilver therein, 
to put the liquor into a commotion, then the nitrous ſpirits putting off the 

form of a liquor, and aſcending in that of fumes, will make all the upper 

part of the glaſs look of a deep yellow, or a red. | ick t 

3. We have already obſerved, that a body, with regard to the productio Ne 

of qualities, is not to be conſider'd barely in itſelf, but as placed in, and a he fa 

it is a portion of the univerſe. adden 

LLaſtly, as to that part of the grand objection we are clearing, which ur- 
ges the difficulty of explaining, upon the corpuſcular principles, how, fo! 
example, the ſame body, whoſe ſtructure ſhapes it, ſo as to be fit to ext eſa 

bit whiteneſs, ſhould likewiſe poſſeſs ſeveral other qualities, that ſeem t e blu 

have no affinity with whiteneſs; we are aſſiſted to remove it by the paſt di | 

courſe: for ſince corpuſcles, without loſing the texture eſſential to — Vol 
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may, as we have ſhew'd, have their ſhape, their ſurfaces, or their ſituation Pn ys 108. 
: chang'd ; and, alſo, admit of alterations, as to motion or reſt ; as to degrees. 
Ir other circumſtances of motion, as to laxity and denſity of parts; &c. it 
certainly poſſible, that a ſingle corpuſcle, and much more that an aggre- 
Woe of them, may, by ſome of theſe, or the like changes, be fitted to pro- 


ace ſeveral other qualities, beſides thoſe that neceſſarily flow from it 4 
> Wc pccially, ſince the qualities, commonly call'd ſenſible, and many others 
too, being, according to our opinion, but relative attributes, one of the © 
(WE: !crations, tho? but mechanical, may endow the body it happens to, with 
eo relations, both to the organs of ſenſe, and to ſome other bodies, and, 
Al Wconſequently, with additional qualities. 2 ; 

it from good Venice turpentine, you gently evaporate about a third part 


fits weight, you may obtain a fine tranſparent, and, almoſt, reddiſh colo- 
Wphony. Beat this very ſmall, it will loſe its colour and tranſparency, and 
ford an opake, and very white powder; expoſe it to a moderate heat, and it 
il quickly, without violence, both regain its colour and tranſparency, and 
ecome fluid; and, if whilſt it is thus melted, you put the end of a reed a 
ile beneath the ſurface, and dexterouſly blow into it, you may obtain 
W.ubbles adorn'd with very various and vivid colours. If, when it has loſt 
ts fuidity, and remains tolerably warm, you take it into your hands, you 


her Fill find it has, in that ſtate, a viſcoſity, by virtue of which, you may, like paſte, 
b Iraw it out into threads; but as ſoon as it grows quite cold, it becomes ex- 
en 


Weeding brittle; and if whilſt it is yet warm, you give it the ſhape of a 


= riangular priſm, and make it of a convenient bulk, it will exhibit variety. 
H colours, almoſt like a triangular glaſs. Whilſt this colophony, is cold, and 
In 4 ts parts are not put into a due motion, ſtraws, and other light bodies, 


Way be held unmov'd cloſe to it; but if by rubbing it a little, you agitate 
Ne parts, tho', perhaps, without ſenſibly warming the colophony, it ma- 


any keſts an electrical quality, and readily draws to it ſtraws, and other light 
ip of WW odics that it would not move before. Though urine be eſteem'd a homo- 
wic. F eneous body, and, tho? it loſes its texture by putrefaction, before it is 
vod iſtill'!; yet when it has been twice or thrice rectified, the ſpirits of it, 


imming in a phlegmatic vehicle, leave a pungent ſaltneſs upon the tongue, 5 
da a very ſtrong and offenſive ſmell ; and when freed from the water, they 
Wc white to the eye, and exceeding ſharp to very tender and excoriated parts, 
Wd burn like a cauſtic; ſo that I have ſeen them preſently make bliſters up- 

n the tongue; and the ſame ſaline particles inviſibly flying up to the eyes, 
ick them, and make them water; and invading the noſe, often cauſe that 
reat commotion in the head and other parts of the body, we call ſneezing. 
he ſame corpuſcles, if ſmelt to by a woman in hyſterical fits, very often 
(ddenly relieve her; and ſo may be reckon'd among the ſpecific remedies 
| that odd diſeaſe. The ſame corpuſcles taken into the human body, have 
e qualities that, in other medicines, we call diaphoretic and diuretic : 
e fame particles put upon filings of braſs, produce a fine blue; but upon 
e blue or purple juices of many plants, they P forms produce a green : 
ng put to work upon copper, whether crude or calcined, they readily 
Vol. I, ”p + diſſolve 
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2 being blended, in a due proportion, with the acid 
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Cofmical, or 
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to receive other impreſſions than before, or to receive the uſual ones afte 


7” int/6- to be acted upon by them, and receive impreſſions from them ; 15 * 
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diſſolve it, as corroſive menſtrua do other metals; and = the ſame Corpuſcl; 1 
Its of ſuch men FA 


have the virtue to deſtroy their corroſiveneſs; and if put into ſolutions m WA ” 
with ſuch menſtrua, they have a power, excepting in very, few caſes, » cha 
precipitate the bodies therein diſſolv'd. Now, this ſpirituous falt bei W oth 
a factitious body made out of a putrefied one, and ſo ſimple as to be a ch. rece 
mical falt, or one of the three chymical principles of compound bodies; 1 

muſt the rather be allow'd to work by virtue of its mechanical properis, WE upo 
And to confirm this the more, I ſhall add, that if you compound it wii in it 
the faline particles of common falt, which is, alſo, a factitious thing, ay ſcen 


confeſſed by chymiſts to be a ſimple principle; theſe two being mixed in: wor! 


due proportion, and ſuffer'd leiſurely to combine, they will aſſo by u 
themſelves into corpuſcles, wherein the urinous ſalt loſes moſt of the qul. and! 
ties I have aſcribed to it; and, with the acid ſpirit, compoſes, as I han Mlbodi 
often try*d, a body little different from ſal-armoniac : which great change, W other 
can be aſcribed to nothing ſo probably, as to that of the ſhape and motion So th 
the urinous ſalt, which changes the one, and loſes a great part of the oth, MiMimag 
by combining with the acid ſpirits. And to confirm that both theſe happen, many 
I have, ſeveral times, ſlowly exhaled the ſuperfluous liquor from a prope: Nes d 


mixture, made of the ſpirit of urine, and that of falt ; and found that ther: they 1 
remained in the bottom, a ſalt not only far more ſluggiſh than the fugitin Munhee 
one of urine, but whoſe viſible ſhape was quite different from that of the yſten 
volatile cryſtals of urine; this compounded ſalt being generally figured cal, © 
either like combs or feathers. | | 

And now, if to all this we add, that the extra-efſential changes, which gin of 
may be made in the texture, ſhape, motion, Sc. of bodies, agreeing in their MiMcipall 
eſſential modifications, may not only qualify them to work immediately, My wrc 
after a different manner upon different organs of ſenſe, and upon oth reſſic 
bodies, whoſe pores, &c. are differently conſtituted; but may diſpoſe then Early 


another manner, from the more univerſal agents of nature; it muſt appear i 
that the ares ſcruple, is not ſo perplexing to our philoſophy, as migit . The 


be at firſt imagined. Yrinci; 
© The three difficulties ſpoke to, were thought fit to be here conſidetd, 1. * 
becauſe there are many things in my other writings, which refer to n; ar 
preſent z becauſe the ſcruples themſelves, are of great moment, and hav: WW 

not been diſcuſs'd by others; and becauſe the difficulties relating to the co 2. 1 


puſcular hypotheſis, in general, the ſolution of them may both ſerve to ca. uate t] 
firm ſeveral of the particulars, mentioned in giving the origin of forms an 
qualities, and conduce to clear and explain ſeveral other phenomena of natur: 


er. IL. 


PHE qualities of particular bodies, for the moſt part, conſiſt in relations 


upon account whereof, one body is fitted to act upon others, or diſpoked 


* 
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aver has a quality or power t di £ 
diſpoſition, to be dine leed bs — gold and filver ; and a capacity, or Pays:c 
4 eſtimating the qualities of natural =o tis, and Aqua regis. And tho in — 
chat any particular one has of acting u we uſually conſider only the power ö 
others, where with it is obſerved to — or ity.capacity. of ſufkering from 
WW receiving impreſlions; yet there ma — - manifeſt commerce, in making or 
WE ticular body, and ſeveral alteratio ur te attributes belongin to 
; terations to which it : g to a par- 
W upon account of thoſe qualities that may be liable, not barel 
in it, nor of the reſpects it bears to th . in ps 
ems manifeſtly related; but upo oſe other particular bodies whereto it 
WW world is, of ſuch a N 4 1 account of a ſyſtem conſtituted, as our 
by unperceived means, have great may be many unheeded agents 3 
and work ſuch changes in it o 4 operations upon the body we conſid 
bodies, as are rather to be Aeribel nable ir to work ſuch changes on —4 
other bodies, i „te Pg 6 1] to ſome unheeded agents, than * = G 
Vo that if many bodies, whi I y 10 opoſed is obſerved to be concer 21 
Wimaginary ſpace beyond the 8 d name, were placed together in = 4 
3 4 of 5 qualities they are now 8 tho* they would bare 
es them all; but by bei d with; yet th 
ey would regai being reſtored to their , lac ey could not poſ- 
Wunhceded pe a * of faculties and diſpoſitions = 00 I, 
| ns an impreſſions f * ending upon ſome 
tem or world, wh rom the determinate fabri , 
ca), or feitemarical 1 are parts; and theſe are a 3 _ — 
1 1 = already, 1 3 coſmi- 
i WE" of forms, but : upon this ſubject, 1 : | 
their We pally, obſerve, On Oy than I at — e 3 
ately, y wrought uon by man . f dy being ſurrounded with others, i ie: yy 
oth I ypreſſions a body ma won hu them : but here I ſhall chiefly conſi 4 manifeſt- 
uy Early unknown, or (Serene Þ x the 2 it may acquire fra hey wel 
; after pon the account of i S agents, by which it is affect - 
1ppear df the Or KS OWn peculiar text : a ed, not only 
ig: rn W 
rincipall ereon I found my noti | 7Y 
de. md — 3 y notions of coſmical qualities, are 
to e en; and ſ ies, that, in ſeveral | 
1 je ener e 9 them act either ſolely, or We act ny unleſs acted up- 
hc cor- 2. There — 8 efly, as they are acted on by 
to c unte themſelves! in ſubtile bodies in the worl . 
wan Woe indir mo he pron ter, pol mir he fn: 
| 1 . E 1 
n 2 1 cauſes * elit 4h ys, concurrence of 
k 1 ed law 
Os 3 a mechanical change of tex * on the univerſe. 
perat; rought upon by unheed , may acquire or loſe 
| perations on it, b n by unheeded agents, and, alſo, to di a 
elations, Theſe three p y a variation of its texture. alſo, to diverſify their 
aifpold benomena: propoſitions I ſhall confirm diſti | 
0 mena: but as ſeveral m diſtinctly, by experi WES 
$ quick aan one of th ral of the proofs may each ſe experiments and 
vet e pr opoſitions TI y erve to confirm mor 
I leave them to be referr'd thereto 5 
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Forms and Qualities. 
To begin with the firſt propoſition. 
| CROP. I. 


There are many bodies, that, in ſeveral caſes, aft not, unleſs acted upon; 11 
ſome of them att either ſolely, or chiefly, as they are acted on by genera] a ict i! 
unbeeded agents. 5 ewe 


The former part of the propoſition will, I preſume, be eaſily granted, being Ving 
evident from ſuch groſs inſtances as theſe, that a wedge will not cleave , 
block, unleſs forcibly impell'd againſt it; nor a knife attract a needle, unleſs. 


cited by a magnet. But the ſecond will not, probably, be ſo readily aſſentedin | ? ia of 


beams of the ſun. 


We ſee however, 1. that concave ſpecula, and convex burning-glal;, WE noth 
kindle not other bodies, unleſs enabled to do it by the reflected or refrat RP" 00 
Doc 


2. An iron bar left in a window, or ſome other fit place, in a perpend; exerci 


cular poſture, tho? it was not, when firſt erected, endowed with magnetin, Po 
more than other iron bars of the like ſhape and bigneſs ; yet after it hu r h 
long ſtood in that poſition, it will, by the operations of inviſible agents, * 2 
ind 10 


it hath no power to raiſe any other dry body it is laid upon; yet, if it com 


uire a farther degree of magnetiſm than belonged to it as a bar of iron, and 
be enabled to produce ſome magnetical phenomena, that it could not betore 
And, 3. a very flat and exquiſitely poliſh*d piece of marble, tho! of it: 


ard, 
Worth - 
Foolin, 
to be carefully applied to another piece of marble, as flat and ſmooth as ich RF ſou 
and of a bulk not too unwieldy, the upper ſtone, by virtue of the fabric c a ok, 


the world, which gives the ambient air fluidity and weight, is enabled, AE 


without any other cement or faſtening inſtrument, than immediate conu BAG iſe, 
to raiſe with itſelf, when lifted, the lower, tho', perhaps, an hundred time 1 ng ſte 
heavier than it. 1 nd wi 
We come now to our ſecond propoſition. WP wit 
Hon ot 

. Pager. 


There are certain ſubtile bodies in the world, ready either to inſinuate themſew! 
into the pores of any body diſpoſed to admit their action; or, by ſome oth 
way to affect it; eſpecially if they have the concurrence of other unalſer 
cauſes, and the eftabliſhed laws of the univerſe, 


The antient philoſophers thought there was a more ſubtile body thu 
common air, called #ther ; and the Carięſians tell us, there is ſuch a ſubſtan 
diffuſed throughout the univerſe; which they call, according to the difteren 
ſizes of its parts, ſometimes primum elementum, and ſometimes materia dt. 
I;tis, which they ſuppoſe pervades all other bodies, adequately filling tht 
of their pores that are correſpondent, in bigneſs and figure, to the differ 
portions of this inſinuating matter. That there may be ſuch a ſubſtancel 
the univerſe, the aſſertors of it, will, probably, bring for proofs, ſeverald 
the following phenomena. But whether there be, or be not, in the word 
any matter that exactly anſwers to the deſcriptions: they make of their fil 
and ſecond elements, I ſhall not here determine ; tho* many ex perimens cans, 
ſeem to argue, that there is in the world, an etherial ſubſtance very (ub ll: ls « 
and diffuſed. But the inviſible agents I ſhall here chiefly take notice t out 
will be the air, and the magnetical effluvia of the terreſtrial globe. 
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you make a bar of ſteel, and another like it of ſilver, red-hot, and put PH ys1cs, 
Em to cool directly north and ſouth ; tho? they be both acted upon by the 
me agent, the fire; and tho? the ſteel, as to ſenſe, ſeems ſuch as it was before; 
Net the texture of theſe two metals being different, the ſilver acquires no 
e quality by what hath been done to it; but the ignition of the ſteel ha- 

ing open'd its pores, and made its parts more pliable ; as may be argued 
om the ſwelling of iron heated red-hot, and its ſoftneſs under the hammer 
It is eaſily, whilſt it lies north and ſouth, pervaded by the magnetical efflu- 
Ja of the earth, which glide perpetually through the air from one pole to 
Knother ; and by the paſſage of theſe ſteams, it gains a magnetical property, 
hich ſome call polarity, whereby, being freely ſuſpended, and exactly 
Poiſed, it will, as it were, ſpontaneouſly direct itſelf north and ſouth, and 
Wexerciſe ſome operations peculiar to magnetical bodies. Nay, the earth has 
þ power to impart, in ſome caſes, a directive faculty to the load-ſtone itſelf. 
bor having, by ignition, deprived an oblong magnet of its former attractive 
power, by taking it red-hot out of the fire, and ſuffering it to cool north 
Wand ſouth, I could, at pleaſure, by placing either end northward or ſouth- 
ard, whilſt the ſtone was cooling, make what end I pleas'd, point to the ” 
Porth pole; and when it had done fo, I could, by a new ignition, and 
Pooling of it in a contrary poſition, make the ſame end of the ſtone become 
Wis ſouth-pole. 
lf you take a capacious glaſs vial, with a ſlender neck ending in a ſharp 
ngle, with only a pin-hole left open at the apex, and by ſuction, or other- 
vile, free it from as much of the included air as you can; and then, hav- 
. 1 ng ſtopp'd this hole with your finger, you immerſe it deep under water, 
Ind withdraw your finger, the water will, contrary to its own gravity, ſpring 
Wp with violence to a great heighth into the cavity of the vial : which mo- 
ion of a heavy liquor upwards, cannot be aſcribed to the motion of the 
Winger, for that did but unſtop the orifice, and not impel up the water ; nor 
need it be attributed to nature's abhorrence of a vacuum, which it is alto- 
gether unneceſſary to have recourſe to in this caſe; the preſſure of the 
mbient air, proceeding from its weight upon the ſurface of the water, be- 
ng ſufficient to force up that liquor into the vial, in which the remaining 
ir, by being rarified, upon the abſence of a large part, hath its ſpring too 
uch weaken'd to reſiſt the preſſure of the outward air, as before: but if 
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fferen is experiment were try'd in vacuo, the water would not rife, there being 
ia d. o outward agent to impel it. | 

g the had once occaſion to pluck ſome beans and peaſe, out of the ground 
ilferent here they grew, and after having taken notice of their ſwelling upon im- 
ance! WWibing the moiſture of the ſoil, and of their way through the earth, not 
veral d only upwards with their ſtems, but downwards with their roots; I thought 
world It to try with what force the cauſes of their intumeſcence endeavour'd to 


er fi 
riment 
ſubtit 
tice 05 


late them. Upon this, I fill'd ſeveral ſtrong vials and bottles, with horſe- 
deans, the intervals between the beans being fill'd with water, and the 
eſſels exactly ſtopp'd with corks, ſtrongly ty'd down, that nothing might 


det out: for I ſuppos'd, that the water ſoaking into the pores of the beans, 
| * WO 
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would alter the figure of the pores, and produce in them an endeavout , 
ſwell, which being check'd by the ſides and ſtopples of the veſſels, way; 
diſcover, whether that endeavour were ſo forcible as I ſuſpected. The fu 
ceſs was, that moſt of theſe veſſels, whether of glaſs or earth, were bt warn 
aſunder; the ſtrings wherewith the ſtopples were ty'd, breaking in th | 
others. | 


| liquor 
To make a nearer eſtimate of the expanſive force of the ſwelling be, N hich 
we put a convenient quantity of them into a ſtrong hollow cylinder of bra, N accoui 


whoſe cavity was ſix inches in length, and two in diameter; then havin into tl 
pour'd in water enough to reach the top of the beans, we put into the upper 9 
part of the cylinder, which was purpoſely left unfilPd, a wooden plug mate 
fit for the orifice, but a little narrower, that it might move freely up ant 
down, tho? the water ſhould make it ſwell. At the top of this plug, wy 
left a thick piece of wood, broad and round, whereon we placed a commu 
half hundred weight, which yet could not depreſs the plug too low, being 
hinder*d by the breadth of the round piece of wood. Laſtly, having ke WE 
the cylinder in a quiet place, for a fit time, which is ſometimes two or three hheet « 
days, more or leſs, according to the temperature of the air, and quantity of BE 
the included matter, we obſery'd, that the ſwelling beans had very manifeſt 
rais'd the plug, and the incumbent weight, beyond the former ſtation, 

I was willing to try whether this force would not, in cylinders of diff. 
rent ſizes, be increas'd in a duplicate proportion to that of their diameters; 
but could not make ſuch an experiment as I defir'd. I diſcover'd, how Md ſc 
ever, that the preſſure, upwards, was very much greater in wide cylindr. in all 
cal veſſels, than in narrow ones; for, having put a convenient quantity d Muuvi 
dry*d beans, into a metalline cylinder, not fix inches deep, nor four broad; 
when the included beans began to ſwell, they manifeſtly rais'd ſuch a pg 
as we juſt deſcrib'd, clogg'd with above an hundred pound weight. eve 

Whether this may paſs for a new phyſical moving power, I ſhall not de- 
termine; and leave it to be conſider'd, whether, by mechanical contrivancts 
fo great a force as might this way be produced; and which flowly, and i: 
lently proceeds, till it hath attain'd its utmoſt energy, and is capable of be- 
ing convey'd into bodies, without working any effect before the due tim, 
may not, in ſome caſes, be applicable to uſeful purpoſes. 

We might here obſerve, that the air, with the ether harbour'd in its pores 
may, by its conſtant preſence, or by its being always at hand, and ready to 
inſinuate itſelf, wherever it can get admittance, concur to the production d 
ſeveral phenomena, where its co-operation has not been ſuſpected by pl 
loſophers. For the preſence of the air, to preſs upon the ſuperficies of | 
quors, is ſo requiſite in ſuction, that they will not, thereby, be made i 
aſcend without it; and ſome bodies will not, readily, be brought to pt 
trefaction, if the air be, a-while, carefully excluded. Nay, the ligt 
which appears in ſome rotten woods, and in putrefied fiſh, ſo much de 
pends upon the preſence of the air, as to diſappear, if that be quite with 
drawn from them; but when reſtored to the contact of the air, they wil, 


again, ſhine as before. * 
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ner parts may be inſenſibly moved in ſtrait lines, or, as it is the ſubject of 
arms of corpuſcles, put into peculiar, tho' inviſible motions. For in- 
ance; if I take a ſheet of paper, and rub it over with oil; that which the 
Wiquor apparently does, is only to pierce or ſoak into the pores of the paper; 
Which before did, by their crookedneſs, or upon ſome other mechanical 
account, render the paper opake. But this inſinuation of the unctuous body 
to the pores, having alter*d them as to figure, ſize, or both; and by that 
Wlteration given the paper a texture diſpoſed to allow due paſſage to the 
Wcorpuſcles of light; the motions, or inviſible corpuſcles of the air, depend- 
Wing upon the conſtitution of the world, preſently act upon the paper, and 
produce beyond it, both a ſenſation of light, and the repreſentations of a 
multitude of objects, whence the light reflects, and which could not be ſeen: 
Wthro' it before. | 

lfa box be ſo contriv*d, that there may be, towards one end of it, a fine 
Wheet of paper, ſtretch'd like the leather of a drum-head, at a convenient 
aiſtance from the remoter end; where there is to be left a hole fitted for the 
Wpurpoſe; you may, at a little hole left at the upper end of the box, ſee upon 
the paper, very lively and pleaſing repreſentations, not only of the mo- 
ions, but ſhapes and colours of external objects. And, ſince upon turning 
this inſtrument, or Camera obſcura, any way, new objects every where ariſe, 
Wand ſometimes new landſcapes upon the paper; there muſt be, all day long, 
Win all parts of the air where this phenomenon is exhibited, either certain 
via, emitted on all ſides of the objects, or certain motions of inſenſible 
Wcorpuſcles, which, rebounding firſt from the external object, and then from 
\ the paper, produce in the eye, the images of theſe objects: ſo that the air 
Ws every where full of viſible ſpecies, which cannot be intelligibly explain'd, 


t de-  ithout the local motions of ſome minute corpuſcles, that, whilſt the air is: 
ncss, ealighten'd, are always paſſing thro? it. 

nd fl include the eſtabliſh'd laws of the univerſe in our ſecond propoſition, 
of be- as a part of the preſent conſtitution of our ſyſtem ; becauſe ſome of thoſe: 


paws greatly contribute to the operation of the unheeded cauſes we are 
eating of. Thus, for inſtance, if you take a bar of iron, and holding it 


pores, ? perpendicularly, apply the loweſt part of it to the northern point of a 
dy to el poiſed magnetical needle, the bar will preſently drive it away; but 
jon of hat magnetiſm, by which the bar does this, as *tis preſently acquired by 
phil. he poſture it had, ſo 'tis as ſuddenly changed, if you invert that poſture ; 
of l. Pr if you hold the bar perpendicularly under the necdle, fo that the fame 
de wert, which before was placed directly over the north point of the needle, 
0 pl omes directly under the ſame point; the bar will not, as before, repel, bur 
light attract it: but if this bar has been, for a long time, kept in an erect poſture; 
ch de. i it be taken from ſome old window, or if having been heated and 
with- voled, it has very long lain north and ſouth; it will appear endow'd with 


| Kronger and more durable verticity; which ſeems to proceed from hence, 
at, by ly ing north and. ſouth, it lay in the way, which, according; to = 
mas 


Ws But, beſides what the air, and the more ſubtle matter mix d with it, does Pa ys1cs. 
s a ſubſtance, it may perform ſeveral things upon other accounts; as it 
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Pa vs fes. eſtabliſh'd laws of nature, the magnetical Muvia of the earth muſt paſs ac 
A ◻◻YY in ſtreams from pole to pole; whereby they have the opportunity grab. 
ally to work upon the pores of the iron in their courſe, and fit them to giv 
paſſage to the Muvia of magnetical bodies; in which fitneſs the magneti(y 
of iron ſeems principally to conſiſt : but if this metal had all the While hin 
eaſt and weſt, inſtead of north and ſouth, it would have acquired no mag. 
netical virtue, And the reaſon why an erect poſture gives a rod of iron 
power to drive away the north point of the needle, is, probably, this; thy 
the lower end, being nearer the earth, more plentifully participates of the 
magnetic Muvia, which fly in a cloſer order there, than farther off; an, 
by powerfully affecting that part of the iron, turn it, for a time, into the 
iron's north pole; which, according to magnetical laws, ought to dri 
away the north pole of the needle, and attract the ſouth : whereas, if the 
bar being inverted, that end which was uppermoſt becoming the lower, 
muſt, for the ſame reaſon, have a contrary effect; unleſs, by having ſto 
long, its verticity be too well ſettled, to be ſuddenly deſtroy'd, or alter'{ 
by the Muvia of ſo languid a magnet as the earth. But whether this ſolu. 
tion de juſt, or no, it appears, by the neceſſity both of a determinate po. 
ſition of the iron, and its long continuance in ghat poſition, to make the 
metal acquire a durable verticity, that thoſe unheeded magnetical ſteamy, 
which communicate ſuch a magnetiſm to the iron, move and act according 
to laws eſtabliſh*d in nature; which is all my preſent deſign requires. 
To come to our third and laſt propoſition. - 


TROP. ML 


A body, by a mechanical change of texture, may acquire or loſe a fitneſs ti ht 
wrought upon by unheeded agents, and alſo to diverſify their operations ur 
it, by a variation of its texture. 


*Tis a cuſtom at ſea, when the ſhip fails with too ſlack a wind, to throy 
water againſt the ſails. At the firſt, this may ſeem a very improper means 
to promote the way of the ſhip, ſince there is the weight of ſo much water 
added to that of the veſſel ; yet I have ſeen the ſeamen uſe it as one of their 
beſt expedients, when we were cloſely chaſed by pirates: nor is it irratio- 
nal; for when the fails are dry, a large part of the wind that blows upon 
them, eaſily paſſes thro? thoſe meaſhes, or large pores that are left between 
the threads, of which a fail conſiſts ; but being wetted, the imbibed water 
makes the threads ſwell every way, and, conſequently, much contracts the 
pores or intervals between them; whence the wind cannot paſs them ſo 
freely as before; but, finding a greater reſiſtance in the fail, beats mort 
forcibly upon it. 

But farther, tho' good common tartar, uſually of itſelf, keeps dry in the 
air, and will not eaſily diſſolve in cold water; yet, if it be calcined, tho 
but very moderately, the ſalt in the remaining coal, the texture being nor 
altered, will readily run in the moiſt air. Having heated and cooled a loud. 


ſtone, tho? it had loſt ſo little by the fire, that the eye diſcover'd no changs 


either 
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either in its ſhape or bulk ; yet the operation of the fire, by changing the Pa vsrcs. 
iaviſible texture, ſo alter'd the diſpoſition of it, with regard to the magneti- | 
al i, of the earth, that I could preſently change and alter the poles of 
che ſtone, making the ſame end point ſometimes to the north, and fome- 
times to the ſouth. The like change of verticity I have alſo made mere 
iron capable of, without the help of fire, or any other magnet, than the 
barth: and I find by trial, that a certain heavy ſtone, uſually thought to 


u: be not of a metalline nature, may, by a ſlight and quick preparation, that 
r llters not its bulk or ſhape, be enabled to attract and repel the poles of a 
d, 


magnetic needle. 
EB To the inſtances already given in ſolid bodies, it will not be amiſs to add 
two or three in fluids. If honey and water be, each of them apart, put into 
a convenient veſſel, they will both retain their nature, and tho? you ſhou'd 
mix them together in an undue proportion, ſo that by reaſon of too much 
honey, the conſiſtence be too thick; or if by being diluted with too large a 
proportion of water, the ſolution be too thin, they may ſtill continue honey 


ly þ and water; but if they be duly proportion'd, as if you put to one part of 

1 honey, 4. or 5 of water, then their new texture ſo diſpoſes them to be acted 

= on by the ſubtile matter, or whatever other common agent nature employs 
L 


to produce fermentations, that the ingredients no longer continue what 
they were, but begin to work like new muſt or wort: and I have try'd, 
chat ſo ſmall and ſhort a local motion, as that of a coach, for a while, has ſo 
excited ſuch a liquor, as to make it violently force its way out of the veſſel, 
or throw out the ſtopple. And an eminent wine-merchant, who lived many 
years in the Canaries, aſſured me, he had there ſeveral times obſerv'd, that 
if a pipe of the beſt ſort of canary were, when it was about a month old, 
rudely rolld, tho? but the length of a hall or gallery, fo tranſient and 
light a diſcompoſure of the texture, would quickly make ſo great a change 
in it, that often a large quantity of wine would be violently thrown out 
Fat the bung; or, if the pipe were too cloſe ſtopped, it would have its head, 
or bottom, beat out. 
We have numerous inſtances of the cracking of common glaſs, when it 
W's, too ſoon after being removed from the fire, expoſed to the cold air, and 


body, with regard to the univerſal and inviſible cauſes, that may work up- 
on it: for having heated a plate of copper red-hot, and then ſuffered it to 
cool a little, on ſome leſs hot part of the fire, ſo that it might not appear at 


7 1 the ſubtile bodies that are in it; which would not have crackꝰ'd it, if it had 
ween cooled more ſlowly, ſo that its parts might have had leiſure to ſettle into a 
on texture, convenient for the paſſage of thoſe ſubtile bodies; which, in that 
Þ« the caſe, would have freely pervaded it. But I have, ſometimes, given a more 
wy quick and manifeſt inſtance of the importance of the preſent texture of a 


| th 1 . ; : 

ws ill ignited when removed, to a ſheet of paper ; yet, upon its being ex- 
* * poſed to the atmoſphere, the ſuperficial part would not only crack as à glaſs 
I load- haſtily cooled, but preſently fly off in numerous flakes, and not with- 


out noiſe ; ſo that, in a ſhort time, I have had the ſurrounding part of 
the paper, on which the plate reſted, almoſt quite covered with little ſcales, 
[ Q q as 
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Pays1cs.-as-it were, of that metal. And the Bolonian ſtone, by calcination; aequirg Was 
— this property, that if expoſed to the ſun- beams, or other ſtrong light, ; pain 
will, in a few minutes, appear luminous; and, for ſome time, continue IRE T 
in the dark. of 3 
| Enant 
SECT. X She te 
f cc m; 
Coſmical ſiſ- J Have had ſome faint ſuſpicion, that beſides thoſe more numerous and m 
1 uniform ſorts of minute corpuſcles, which are by ſome of the modem fel 
fone ln, Philoſophers though ſe the æth fil $ 
Jero/d laws Philoſophers thought to compoſe the æther, there may, poſſibly, be ſom: an 
and orders of Other kind of corpuſcles fitted to produce conſiderable effects, when ther ot! 
nature. | 


find bodies proper to be wrought on by them. But, tho? *tis poſſible tha Miudgn 
theſe effects may be plauſibly explain'd by the æther, as *tis already under: | 


| ſtood ; yet, I ſuſpect they are not ſolely due to the cauſes aſſign'd them, bu, y. 


in ſome meaſure, to the corpuſcles above-mentioned. per tc 

In the æther of che ancients, there was nothing taken notice of but: in the 
diffuſed and very ſubtile ſubſtance ; yet we are, at preſent, content to alloy, i tend t 
that there is always in the air a ſwarm of ſteams, moving in a determina: WI 
courſe betwixt the north and ſouth poles ;; which we ſhould not probably N coα 
have dream'd of, if our inquiſitive Gilbert had not happily, found out the er“ 
magnetiſm of the terreſtrial globe. And few, perhaps, would have imagin'4, i 


that when a hunted deer has ſwiftly paſs'd over a. little graſs, he ſhoult [ at 
leave upon it ſuch determinate, tho” inviſible efluviz, as will, for many neral 
hours, ſo impregnate the air as to betray the individual flying and unſeen of the 
deer, if there were no blood-hounds, whoſe peculiar organs of ſcent the imat 
ſteams are fit to affect. And *tis ſtrange, there ſhould be ſuch. Muvia tora them 
long time reſiding, in the air, that. tho* our ſenſes diſcern. them not, and to law 
tho? they have no operation upon other men; yet, if they meet with per. rules, 


ſons of a peculiar temper, who having formerly had the plague, thcrevy Wl 
obtain a peculiar diſpoſition that fits them to be affected by peſtilentiul eat 
ſteams, they may ſo operate upon them, that theſe perſons ſhall be able to 
diſcern thoſe ſteams to be peſtilential. Above three months before the 
great plague began. in London, in the year 1665, there came a woman to 
phyſician of my acquaintance, to deſire his advice for her huſband, whole 
chief diſtemper,, ſhe ſaid, was a ſwelling in his groin ; and added, that he 
was confident the plague would rage vehemently in London next ſummer. 
His reaſon was, becauſe in the laſt. great plague he fell ſick of that diſeaſe, 
and then had a peſtilential tumour ; and becaufe two other leſs plagues wer 
each of them preceded by a rifing in his. Body; and now havirg a gre 
tumour in the fore-mention'd place, he doubted not But it would be fol: 
low'd by a raging peſtilence.. This I had'trom-the Doctor himſelf, a pe- 
fon of great veracity. 

Fabricius Hildanus records of himſelf, that having had a peſtilential tumov 
during a plague that bappen'd in his youth, if, for many years after he 
chanced to go to, or even paſs by a houſe infected with the plague, i 
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That curious obſerver of the phenomena of diſeaſes, at the famous ſiege 
Jof Breda, where he practis'd much among patients afflicted with malig- 
nant and peſtilential diſeaſes, was, at length, Kimſelf infected; upon which 
Ihe tells us, „it well deſerves to be remark'd, that the admonition of nature 
ee may prove very ſerviceable in preventing the plague. I obſerv'd in 
% myſelf,“ ſays he, when TI viſited ſuch as were infected, that I preſently 
i felt a pain in my groin, or arm-pits; ſometimes my head was ſeiz'd, 
ie and then I ſweat in the night, and afterwards had three or four ſtools : 
e others alſo aſſured me, that the like happen'd to them.” And here the 
n audgment of theſe two writers, the profeſſion they were of, and their relating 
—— that often happen'd to themſelves, may well gain credit to what they 
gay. Theſe inſtances, added to what has been already ſaid, may make it pro- 
per to conſider, whether there are not other, and unobſery'd forts of Muvia 
in the air, about which, to declare a poſitive opinion, is not what I pre- 
tend to. 
= And, as I take in the ſtructure and eſtabliſh'd laws of the univerſe, to 
account for the coſmical attributes of things; I muſt here confeſs, that J 
fear we have not yet attentively conſider'd either of the number, or the 


w, kinds of thoſe laws. | 

wi am inclined to think there may be a greater number of the more ge- 
um veral laws, than have yet been diſtinctly enumerated. When we ſpeak 
cen ef the eſtabliſn'd laws of nature, in the more popular ſenſe of that phraſe, 
noſe imagine they may be juſtly and commodiouſly diſtinguiſh*'d ; ſome of 
for; chem being general rules, that are very extenſive, and of greater affinity 
nd e laws, properly ſo call'd; and others ſeeming to be not ſo much general 
pe. rules, or laws, as the cuſtoms of nature, in a particular part of the 


Vorld; of which there may be a greater number, and theſe may have a 
Wercater influence on many phenomena of nature, than we uſually ima- 
eine. 
WF But as the ſtructure of the world is a great help to our preſent inquiry, 
I ſhall venture to ſay, that tho' I admire the induſtry of aſtronomers and 


thoſe geographers, yet they have preſented us rather a mathematical, than a phy- 
at he hcal hypotheſis of the univerſe ; having ſhewn us the magnitudes, ſitua- 
zmer, tions, and motions of the fix'd ſtars, and the planets, without being ſoli- 
ſeale, citous to declare what more {imple and compound bodies the globe we inha- 


bit may conſiſt of. And as, of late, the diſcovery of the tour planets a- 
bout Jupiter, with the phenomena of comets, have made a reformation in 
the theory of the celeſtial bodies; ſo future diſcoveries may, perhaps, re- 
duce us to make changes in the grand ſyſtem of the univerſe itſelf; and in 
that which we conſider as the moſt important of the mundane bodies to us, 
the terraqueous globe. 

What communication this may have with the other globes we call ſtars, 
andwith the interſtellar parts of the heavens, we know but very little. I con- 
els, I have ſometimes ſuſpected, that there may be in the terreſtrial globe 

ö 29 2 itſelf, 


Vis admoniſh'd of the particular diſeaſe that reign'd there, by a ſenſible Pu ys1 cs. 
pain in the part where his tumour had been. — 


tion there to be about 25 weſtward; and afterwards, during many years that 


29 2 Forms and Qualities. 

PaivsIcs. itſelf, and the ambient atmoſphere, ſeveral laws, or cuſtoms of natun. MT . 71 
A that belong to this orb, and may be denominared from it, which yer, ſee Fu 
to have been either unknown, or overſeen, both by ſcholaſt ic and mathe- the 

matical writers. al te 

And, firſt, I have often ſuſpected, that there is in the maſs of the earth, i trout 

ſome great, tho* flow internal change; from confidering, that almoſt in a frequ 

countries, where obſervations have been made, there has a plain and cor. once 

ſiderable alteration appear'd in the variation, or rather, declination of the an in 

magnetic needle; which is the diſtance by which the needle declines eat, was q 

or welt, from the true north pole. Near London, the compaſs declined i it bei 


the year 1580, above 115; in the year 1612, above 6; in the year 1633, years 
about 4; and it has, of late, been found to have little or no variation. perce 
And, at a place within halt a league of London, trying with a long and cd. the ce 
rious needle, purpoſely made and pois'd, I could ſcarce diſcern any de. And, 


elination at all: and if the needle declined ſenſibly any way from the pol, RK dreſs 
it ſeem'd to do ſo a little more towards the other ſide, than that toward; the k 
which it declined before. And having in the year 1669, by the help of n ph d. 
exact meridian line, made an obſervation at London itſelf, with two inftry. „the 


ments, one whereof was extraordinary, and different from the other, 
could not diſcern the declination of the needle to exceed half a degree. But 


ſince abſervations of this kind may prove more conſiderable, than we ar: iM&i!co 
aware of; and ſince they ought to be made at diftant places; I ſhall add, depen 
that the Cape of Good Hope being one of the moſt eminent parts of the ter. Mito me 


reſtrial globe, an ancient and moſt experienced navigator of my acquain- 
fance, aſſured me, that when he was a young ſeaman, he obſerv'd the vari- 


he ſailed betwixt Eaſt-India and Europe, he found it to increaſe gradually, 
And, as he learned from ancient writings, and the traditions-of old ſeamen, 
that, before his time, they had found no variation at all, he, about 15 years 
ago, which was the laſt time he took it, found it, by accurate inſtruments, 
to be 6*, and about 48”, ſo that during the time he uſed the ſeas about 
the Cape of Good Hope, the variation, ſtill weftward, had decreas'd near 
5. Hence, I cannot but think it. probable, that there may be agents ve 
know not of, that have a power to give the internal parts of the terreſtrial 
globe a motion, tho' we cannot yet certainly tell, according to what laws 
tis regulated, or ſo much, as whether it be conſtantly regulated by certan. 
laws, or no. And what other alterations agents that can produce a chang: 
in the terreſtrial globe itſelf, may make in particular parts of it, who cin 
mform us? | 

Wie may, next, conſider the great uncertainty, and irregularity hither 
to obſerv'd in the weight of the atmoſphere, by our new ſtatical barome. 
ders; and much more ſenſibly by mercurial ones, yet without having df 
cover'd the cauſes of ſuch confiderable alterations in the air; except thit, 
in general, [they proceed from ſubterraneal ſteams, , whoſe influences po 
otherithings may be more confiderable than we have yet had opporfunit 


da obſerve. | Manna 
| | 1 A 
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ine Europeans came thither, the inhabitants obſerv'd they had thoſe fa- 
til tempeſts once in ſeven years; and no oftner ; afterwards they were 
troubled with them but once in ſix years; and, at length, they grew ſo 


5 


frequent, that, in our author's time, they return*d every year; and, as they 


. once obſerv'd, twice in one year; and, afterwards, thrice in another. And, 
nan inquiſitive Gentleman, who had lid in New- England, aſſur'd me, there 
vas a great change made in the temperature of the climate of that country, 
ol | being grown much milder than formerly; as had been obſerwd for many 
= Vo after the Engliſh planted a colony there: the change was manifeſtly 
5 perceiv'd by the natives; and appear'd, alſo, by the flow operation of 
u. he cold upon the waters, which were formerly frozen at particular times. 
le. And, having the honour to ſtand by his majeſty, when he receiv'd an ad- 
dreſs from New- England, preſented by the governour of a colony there, 
WE the king aſking him about the temperature of the air of that country, he re- 
Wply'd, in the preſence of ſeveral who came from America with him, that 
the climate had much alter'd, and loft of its former coldneſs, for ſeveral] 
years, ſince the Engliſh ſettled there.” Whether this decreaſe of the 
Wy ſharpneſs of the air will proceed, or how long it will continue, time muſt 
diſcover. But, ſuppoſing the matter of fact to be true, and that the change 
depends not on any manifeſt cauſe; what has happen'd already, ſeems, 
eo me, very conſiderable; ſince, in a book intitled, New Englands Pro- 
belt, written by Mr. Wood, one of the ancient planters of Ner- England, 
tere is this notable paſſage. © In former times, the rain came ſeldom, 
but very violently, continuing its drops, which were great and many, 
8 < ſometimes 24 hours together, ſometimes 48; which water'd the ground 
for along time after; but, of late, the ſeaſons are much alter'd; the 
rain coming oftner, but much more moderately, ' with leſs thunder and 
A lightning, and ſudden gufts of wind.” And, again, ſpeaking of the 
heathen natives, he ſays, * they acknowledge the power of the Engliſpmams 
God,, as they call him, becauſe they could never yet have the power, by 
their conjurations, to damnify the Engliſh, either in body, or goods; and, 
8 beſides, they ſay, he is a good God, that ſends them ſo many good things; 
ſo much good corn, ſo many good cattel, temperate rains, fair ſeaſons ;- 
which they, likewiſe, are the better for, ſince the arrival of the Eugliſp; 
che times and ſeaſons being much alter'd in ſeven or eight years; free 
from lightning and thunder, long droughts, ſudden and tempeſtuous daſhes 
of rain, and lamentable cold winds.” Hence it appears that this decreaſe 
Wo! the coldnefs, and ſeverity of that climate, were taken notice of many 


— 
ne 


8 


ome- ears ago; for 'tis now 35 years ſince this book was publiſt'd. 

di. Megnetus tells us, in his treatiſe of manna, that, in the country he calls 
that, enotria, there was no manna to be found a little above three hundred 
upon fears ago. And that in Calabria itſelf, which furniſhes a great part of 
unity Europe with that drug, *tis but two: ages fince,. or thereabouts, that 


Manna has fallen. **Tis ſeriouſly affirm'd to me, by ſob er — 3 
an , Era their 


ITis very remarkable, what M. de Rochfort, who liv'd in ſome of the Pa vs1cs, 
gnerican iſlands, relates about the hurricanes in thoſe parts, vi. that before 
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PHYSICS, their own experience, that the ſpots made in linen, by the juices of ſy 

and particularly of red currans in ſtraining bags, will beſt waſh out, and 
ſcarce otherwiſe, at that time of the year, when thoſc fruits are ripe the en. 
ſuing year. _ | ; ante on | big e. | 

The ingenious French writer of the hiftory des, Iles Antilles, where he 
lived ſeveral years, ſpeaking of the fruit they there call Acajou, tells us, thy 

the juice of ſome of the internal parts of it, tho? reputed an excellent re. 
medy in fainting fits, is of ſuch a nature, that if it chance to fall upon 4 
piece of linen, it turns to a red ſpot, that laſts till the tree comes to be again 
in flower; which phenomena, (if the length of time, and the heat and tem- 
perature of the air, uſual in the ſeaſons of producing bloſſoms, and ripen. 
ing of fruits, be found to have little ſhare in their cauſe) may prove of ſons 
uſe in our preſent inquiry. | 
Whatever be the true cauſe of the ebbing and flowing of the ſea, yet, 
ſpring-tides, the motions of ſuch vait maſſes of matter, as the great ocean, 
and moſt of the ſeas, are ſo conſtantly co-incident with the new and full 
moon; and the more ſtupendous {pring-tides have been, in moſt places, ſ 
long obſerv'd to happen regularly about the equinox, that it is worth an 
enquiry whether theſe conſpicuous phenomena may not, ſomewhat confirm 
the conjectures we are diſcourling of. 

And, recollecting how many queſtions I have put to navigators, about 
the luminouſneſs of the ſea, which, in ſome places, ſhines in the night, x 
far as the eye can reach; at other times and places, only when the wave 

.-  Qalh againſt the veſſel, or the oars ſtrike and cleave the water; that ſome 
ſeas ſhine often, and others have not been obſerv*d to ſhine ; that, in ſome 
places, the ſea has been obſerv'd to ſhine, when particular winds have 
blown, whilſt, in other ſeas, the obſervation holds not; and that in the ſame 
tract of ſea, within a narrow compaſs, one part of the water will be Jumi- 
nous, whilſt the other is dark: I ſay, recollecting many of theſe odd pheno- 
mena, which have been told me by very credible eye-witneſles, I am tempt: 
ed to ſuſpect, that ſome coſmical law, or cuſtom of the terreſtrial globe; or, 
at leaſt, of the planetary vortex, may have a conſiderable ſhare in the pro- 
duction of ſuch effects. | 

Nor am I ſure, that ſome ſubterraneal change, or ſome yet unobſerr 
commerce between the earth, and other mundane globes, has not an inte- 
reſt in the origin, continuance, and ceſſation of thoſe diſcaſes the phyſicians 
call new, which invade whole countries, and ſometimes greater portions 0! 
2 and laſt very many years, if not ſome ages, before they becom 
extinct. 

I ſhall mention but two ſuſpicions more, about the eſtabliſh'd laws and 
cuſtoms of nature. The firſt is, that I doubt thoſe thought the grand rules 
whereby things corporeal are tranſacted; and which ſuppoſe the conſtanc 
of the preſent fabric of the world, and a regular courſe of things, are not alto 
gether ſo uniformly comply'd with, as we preſume ; at leaſt, as to the lines 
according to which, the great mundane bodies move, and the boundaries0 
their motions. For what reaſon the wiſe author of nature pleas'd to pray 

| | th 
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e nature of brute matter, and the vaſtneſs of the bodies that make up the 
World; the ſtrange variety of thoſe bodies which the earth comprizes, 
nd others of them may well be preſum'd to contain; and when I, likewiſe, 
Tonſider the fluidity of that vaſt interſtellar part of the world, wherein theſe 
Lobes ſwim 3 I cannot but ſuſpect, there may be leſs of accuracy, and of 


1 WEonſtant regularity, than we have been taught to believe, in the ſtructure of 
* She univerſe. And, to paſs by the irregular motion of the ſun, whence, by 
* the obſervation of the exacteſt aſtronomers, natural days are not all of equal 
tb length ; this bright luminary, from time to time, not only vomits out 


great quantities of opake matter, call'd his ſpots, ſome of them bigger, per- 
haps, than Europe, or Aſia, but has had almoſt his whole face ſo darkened 
&ith them, that, for a year together, he ſuffer'd, as it were, an eclipſe. 
add to this, the comets, their number, vaſtneſs, duration, odd motions, 
nd other phenomena; and *twill appear, that even in the celeſtial part of 
e world, all is not ſo regular and unvariable, as men have been made to 
elieve. N | 

I might here declare, that with regard to certain black and white clouds, 
Wi to move as regularly in the antarctic hemiſphere, as the neighbouring 


vou s themſelves, I have been aſſur'd, by the captain of an Eaſt-India ſhip, 
„s lately ventur'd upon unfrequented parts of the ſouth-ſea, that he had 
* ten ſeen, in the ſouthern hemiſphere, in the complement of the circle of 
ome 


Wc milky-way, two or three places appearing like clouds that moved with 
We white part of the circle, regularly about the earth in 24 hours. But, 
bis account, I ſuſpect,. that the black clouds, faid to appear in this 
Wuarter, are no more than a kind of perforations, or parts of the azure ſky 


the milky-way ; for, the colour of them, he ſaid, was not black, but a 
heno- ep blue, The white clouds, called, alſo, the Magellanic clouds, he ſaid, 
_ > had often ſeen towards the fouth-pole, moving about it in 24 hours; 


d that he began to diſcover them in about 187 {ſouth latitude ; that they 
Were really white, and three in number, tho” two of them be near each 
Ther; the greateſt. lying far from the ſouth- pole; but the other, not many 
Werees more remote than the conſpicuous ſtar, ſaid to be neareſt the ſame 
Wle ; that is, about 1:1* diſtant from it; tho? there is, alſo, ſaid to be one 
W the fifth magnitude, not 30 diſtant therefrom; © But, perhaps, theſe ſup- 
ed clouds, if view'd thro? a good teleſcope, would appear to be conſtel- 
1 —_ ſmall ſtars, ſingly inviſible, like thoſe in the galaxy, the belt of 
ion, &c. | 

On the other hand, we may, perhaps, take ſuch things for exorbitan- 
and deviations. from the ſettled courſe of nature, as, if long and atten- 
el obſerv'd, will be periodical phenomena of very long intervals. But, 
cauſe men have not ſufficient ſkill, and curioſity to obſerve them, nor a 
e long enough to be able to take notice of a competent number of them, 
' readily conclude them to be but accidental extravagancies, that ſpring 
t from any ſettled, and durable cauſes. For, the world, like a great ar 
mal, 


Aut ſhe ſhould be ſometimes, as it were, over- ruled by the exorbitant mo- Pavys1cs. 
Bons of bodies, I muſt not, in this place, enquire : but, when I confider &—v=— * 
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Pu vsies. mal, producing ſome effects but at determinate ſeaſons; if the firſt ma 1, 
= lived but one year in the world, he would, perhaps, have thought the hl.“ 

ſoming of trees in the ſpring, and their bearing fruit in the ſummet. 3 
dental; and have look'd upon an eclipſe of the fun, as a prodigy of ny. 
obſerving, that though at every new moon, the ſun and ſhe came very * 
together; yet neither before, nor after, was there any ſuch terrible pen 
menon conſequent thereupon. And we ourſelves may eaſily rememl 
what ſtrange conjectures we had of the ſeveral various appearances of Gal 
for ſeveral years after our teleſcopes firſt diſcover'd them. 
But moſt remarkable is that celeſtial eee een afforded us by ti 
emerging, diſappearing, and re-appearing ſtars of this age, which have he 
obſery'd in the girdle of Andromeda, and in, or about the ſwan's breit, 
and, eſpecially that, which having, about 25 years ago, appear*d for a whi 
in the whale's neck, among the fixed ones, and afterwards, by degrees, i 
appear'd, was look*d upon, by the aſtronomers of that time, who did 0 
out-live it, as a comet: but, afterwards, an ingenious Eugliſb gentleman, 9 
my acquaintance, having obſery*d here, the return of the like phenomena, 
in the ſame part of the heavens, it caus*d much wonder: ſince when, th 
famous Bullialdus, and others, have taken notice of it, in the ſame pl 
Now, theſe obſervations, and eſpecially, the laſt diſappearance of a iy, 
judg'd to have been plac'd among the fixed ones, and eſtimated to be oft 
4th magnitude, have ſomewhat confirm'd me in the ſuſpicion I am no upon 
For, if this, and the other new ſtars, continue to return, periodically, toth 
ſame part of the heavens, where they have been already feen, as, at leaſt, u 
this its gradual increaſe, after it began to ſhew itſelf, and decreaſe af. mme 
wards, ſeem to promiſe ; then I may, with more probability than befor, WW 
ſuſpect that there are vortices beyond the ſurface of what we call the firm 
ment: which ſuſpicion, if true, would much diſcredit the hypotheſis : 
now have about the ſyſtem of the world; and favour what I conjectur d 
poſſible, about periodical phenomena. However, if either the new ſtu 
without N from its place, be only ſometimes, by degrees, ov 
ſpread, and hid by ſpots, like thoſe of the ſun, which are afterwards, ally 
diſſipated; or if it have a dark hemiſphere, as well as a light one; ori 
ther a greater part of its globe obſcure, than luminous, as Bullialdus i 
geniouſly conjectures, and by turning ſlowly about its own axis, ſometims 
obverts to our eyes its luminous, and fometimes its dark part; there wi 
be reaſon to queſtion, the great uniformity imagin'd in the celeſtial bodits 
and motions ; and to countenance what has been propos'd about periodid 
mutations in the mundane globes ; eſpecially ſince theſe phenomena ag 
that even thoſe ſtars we call fix*d, and have look*d upon as invariable, 4 
ſubject to mutations great enough to be taken notice of by our naked <5 
at 10 immenſe a diſtance, | 
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Alt-petre, either in its rudiments, or diſguizes, is to be found in ſo 

great a number of compound bodies, that it ſeems to be the moſt 
I univerſal of ſalts ; and, conſequently deſerves the ſtricteſt examina- 
tion, in order to diſcover the nature of other bodies, and to improve 


upon, 

tote vecral parts of natural 8 | EXE] 

iſt, u Having by the uſual way of ſolution, filtration, and coagulation, reduced e exper:- 
after. mmon nitre into cryſtals, we put four ounces of it, thus purified, into vent. 


W ſtrong new crucible; wherein we melted it into a limpid liquor, and, 


firms! hilft it was in fuſion, caſt into it a ſmall live coal, which preſently kindled 
eſis and made it boil, hiſs, and Alaſh for ſome time: after this, we caſt in 
ard, zother glowing coal, which made it fulminate a- freſn; and, after that, a 
w ſtar, ird, and a fourth; and ſo continued the operation, till the nitre would 


ther fulminate, nor be kindled any more. Then we continued to keep it 
a ſtrong fire for above a quarter of an hour, that if any volatile part 
Would yet remain, jt might be forced off, And now taking out the cruci- 
and breaking it, whilſt it was hot, we divided the remaining fixed nitre, 


„ont. 
ls, all 
or I 
dus in. 


netims o two equal parts, and diſſolved one in as much fair water as would juſt 
ere ilfe for that purpoſe ; then dropp'd on it ſpirit of falt-petre, till the ebul- 
bodies on ceas'd; and, after filtration, expos'd it in an open vial to the air: and 
.riodicl che other portion, not diſſolved, we dropp'd, likewiſe, of the ſame ſpi- 


till the hiffing and ebullition wholly ceas'd ; and then expoſed this, alſo, 
the air, with the former. The event was, that the mixture wherein 
 employ*d fair water, ſhot, in a few hours, to the lower-part of the ſides 
the glaſs, ſome ſaline particles, which ſeem'd, by their form, to be falt- 
tre; amongſt which, nevertheleſs, there appear'd to ſwim very little 
uns of ſome other kind of ſalt. The cryſtals were, the next day, taken 
being by that time, grown ſomewhat larger, and more numerous; {WW 
upon trial, they diſcover'd themſelves to be truly nitrous, both by their 
Vor. I. Rr | burn- 


a arg 
(ble, are 
ed £6 


298 An Eſſay on Nitre. 1 
PR vs 1 cs. burning and ſhape. . The figure of the cryſtals of refin*d, unanalyz'd Nite | 5 
— 1H found, upon examination, to be not cylindrical, but each appear 10 Und 

have fix flat ſides, of unequal breadth ; any two of the oppoſite ones, he. ud 
ing commonly parallel. The remaining liquor, being pour'd into ano WT. | 
glaſs, and left in the ſame window, continued for five or ſix days withy d. 
any conſiderable alteration ; but, at the end of that time, there began to 5 Wo 
pear very fine cryſtalline Siriæ of petre, which gradually grew more nu. U 
merous for a fortnight longer. A great part of the other mixture, where, orod 
no water was employ'd, ſubſided in the form of ſalt, over which there ſw n nat 
a little liquor, that ſeem'd to keep the ſubſiding particles from congeilins bubb 
into one coherent maſs ; and part of this ſalt, being taken out, and dricdi from 
the air, appear*d not very regularly figur'd, yet reſembled the ſhape of (1. reg 
petre ; and, caſt on a quick coal, imitated the deflagration proper to ni: Hint 
The remaining part of this ſalt, together with the liquor ſwimmingupon i, Joude 
we kept, for about a month, in the open air, without diſcerning any chang, tereſt 
till towards the latter- end of that time, when it coagulated into ſmall fal nay, 
maſſes, whoſe figures were not diſcernible; and therefore, diſſolving th ich 
whole in a little fair water, and filtring it, we found after evaporation, f Wy itri 


Obſervations 
upon making 
theexperiment. 


Dedu Flons 
frem the e pe- 
zimeut, as to 
the cauſe of 


— 


beat and cold, 


bout one half of the ſalt ſhot into fine cryſtals, figured like thoſe of petre, thi 
ſomewhat different in taſte, but burning upon a live coal like them: andthe 


ercul 


le {or 


remaining half of this ſolution being haſtily exhaled, let fall its ſalt in » where 
figure not reducible either to that of ſalt- petre, or of any other determi MiMrhich 
nate kind. | | Wax, 
Jo render this experiment the clearer, let it be obſerv'd, (1.) That a fh Hegree 
coal is not to be thrown in, till the detonation, occaſion'd by the for ng. 


mer, be almoſt ended, unleſs the matter blows that too ſoon out of the 
crucible. (2.) That the ſpirit of nitre requiſite to be dropp'd on, amounts 
not quite to ſo great a weight as the ſalt- petre loſes. in its detonation, 
(3) That the fixed nitre, thus made, differs but very little from vulgr 


The 
Wn this 
Reder 
Wrom t 


ſalt of tartar, in lixiviate taſte, in its aptneſs to attract the moiſture of ti: Wour ; \ 
air, and its other more obvious qualities; only, as ſalt of tartar is whit, hite 
this was of a deep colour, betwixt blue and green, which yet, upon the- chibi: 
fuſion of the ſpirit of nitre, vaniſh'd ; tho* ſome ſort of calcin'd nitre wil, f tart: 
of itſelf, obſtinately retain that colour. Welt, yi 


But, for a more expeditious way to re- produce nitre, we run its fixed (al at m; 


pen deliquium, which, after filtration, immediately ſhot, with the ſpirit d Uo 
nitre, into true nitrous cryſtals: but becauſe, in dry weather, this folt * rong 
long in running, we have done the ſame thing with a ſolution of fixed nit, u odo 
fair water, and ſome portion of the ſpirit. And leſt ir ſhould be ſuſpect WM: own 
that theſe cryſtals proceeded from ſome particles of nitre, yet lurking in the ich j 
falt after fixation, we have produced the ſame from common pot-aſhes, om t! 
Aqua fartis. | | 1 alts, ; 

Hence we ſee, that motion, figure, and diſpoſition of parts, with e {WWrocced 
like primary and mechanical properties of matter, ſuffice to prod WW ſmel 


thoſe more ſecondary affections of bodies, which are called ſenſible dit 
lities, And to begin with heat and cold; it is commonly ſuppoſed, 4 


An Efſay on Nitre. 


Freck falt, put together, immediately agitate each other, with vefemence, 
land produce a great heat; as if that quality were nothing but a vartÞus, 
and briſk motion of the minute particles of bodies: for the heat continued 
s long as this confuſed agitation laſted, and with that agitation it increa- 
ed, or abated; and at length, when the motion ccaſed, the heat, alſo, 
aniſhed. 

pon the mixture of the two above-mention'd liquors, there was, alſo, 


n 
by produced a very audible ſound, not unlike that of a live coal in water 
mand this hiſſing was accompanied with an efferveſcence and boiling, till the 
ins bubbles were ready to flow over the veſſel. The ſound ſeem'd to proceed 
Ft. rom the ſudden and ſmart percuſſions of the air, made by the ſwift and 
ſal- Firregular motion of the particles of the liquors; for it increaſed and grew 
i int in proportion to their ebullition. And ſuch a kind of noiſe, but much 
1 it, ouder, was produced by caſting a live coal upon the ſalt- petre. What in- 


tereſt ſuch a ſmartneſs in ſtriking the air hath in the production of ſound; 
may, in ſome meaſure, appear by the motion of a bullet, and that of a wand, 


- the Which produce no ſound, if they ſlowly pals thro' it; but if the one ſmart- 
1, + WJ firike the air, and the other be ſhot out of a gun, the celerity of their 
the eercuſſions puts it into an undulating motion, which produces a conſidera- 


ble ſound. This noiſe ended long before the heat; to produce the latter 
hereof, ſuch an inteſtine tumult of the parts of many bodies will ſuffice, 
ich is yet unable to produce a ſound : as we ſee in amber, or good hard 
Wax, heated by rubbing; and in many liquors, that retain a conſiderable 


fre egree of heat long after the expiration of the noiſe they made in boil- 
for- ng. 
f the The diverſification of colours is obſervable in many inſtances, as well as Colours. 


Wn this experiment. And the like change we have, ſometimes, obſerved in 


ation, red nitre, upon leaving it in the moiſt air. The copious fumes ariſing 
vule rom the mixture, would make the unfill'd part of the glafs of a reddiſh co- 
of te eur; which is not more odd, than that thoſe of diſtill'd ſoot thould appear as 
whit, Finite as milk. A ſublimation, likewiſe, of ſal-armoniac, and antimony, 
the . chibits a ſtrange variety of colours: but, in making a nitre from pure ſalt 
wil, WP! tartar, and Agua fortis, there aroſe a deep green colour. And, nitre it- 


Wit, yields, in diſtillation, blood-red fumes, which fall again into a liquor 


ed falt at manifeſts no redneſs at all. | 

Irit of Upon the mixture of theſe two liquors, there is, alſo, produced a very 0dr:. 
falt rong and offenſive ſmell. But tho? the ſpirit of nitre hath an ungrate- 

nir, BW! odour, of itſelf, yet it is made much more offenſive, by being poured on 


pectcc 
in the 
. 40d 
es, Al 


5 own fixed ſalt. The odour of the fixed nitre is very languid; but that 
hich it diſcovers, when diſſolved in a little hot water, is wholly different 
rom the offenſive ſcent of the other; being of kin to that of alkalizate 
Wi. And yet the ſalt- petre, from which ſuch differently-ſcented bodies 


roceed, and which may again emerge from the coalition of them, has 
0 ſmell at all. : 


vith tht 
Qroduce 
le qr 
d, thi 


0 Kr 2 Again, 


il petre is one of the coldeſt bodies; yet the parts of it, viz. its ſpirit and Pr rates. 
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Pays1cCs.. Again, the taſtes of theſe two bodies, are as di 
HY _— the 5 6 ifferent as an N 
other qualities: the fixed nitre has as. ſtrong a taſte of ſalt of 24 
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ſpirit has of diſtill'd vinegar; yet theſe two bodies both ſpring fr 


— and unite into falt-petre, which betrays upon the tongue, no heat, nor c 3 
roſiwveneſs. And tho? the renew'd ſalt- petre had, at firſt, a taſte more baue 
than ordinary nitre, yet that pungency may, probably, have proceed Wi pur! 

from ſome acid particles of the ſpirit, not duly incorporated with the i, RP 
trous parts. 1. confl 

8 F arther, this experiment makes it queſtionable, whether inflammabil pra 

| ſtrictly requires a ſulphureous ingredient ; and whether it may not ret WI cM 
from ſuch a contrivance of parts, as diſpoſes them to. be put in motion 0 ia 
the adventitious corpuſcles of another body, ſo as to exhibit what * 
call flame“. How violent a heat is producible upon ſuch an accomel 3 
this, may appear by a mixture of filings of iron, and ſpirit of nitre; whi . 
will preſently. begin to penetrate the metal, disjoin, ſhake aſunder 10 Ine 
ſcatter its parts, with great rapidity, upon which a ſtrong heat ena, . 8 
tho“ the ſame ſpirit will calmly run camphire into an oil, without mi. 3 
feſt ing any conflict. | , | | may 
Our experiment, alſo, informs us, that ſalt-petre may be produced by Wi * 
the coalition of two bodies, which are neither of them inflammable. I. 3 
obſervable, that upon caſting nitre on a glowing coal, or upon the caſting | - 
a glowing coal into that when melted, the nitre will immediately tak WW _m—_ 
fire, and flaſh out into bluiſh flames; but, if the ſame nitre be placed in 3 5 
a crucible, which ſhall, by degrees, be made glowing hot, the ſalt will k sil: 
thereby melted, but not kindled. 3 C l 

Fluidity, and It may alſo deſerve enquiry, whence falt-petre, which when commit. WE by 

rung. ted to diſtillation, . is very well dried, ſends over ſpirits into the receiver E X 
that do not, as ſal- armoniac, and ſome other bodies, diſtill'd with the ik Wi the | 
heat and veſſels, adhere in the form of ſublimate, but fall into a liquor 8 "ak 
that coagulates not in the cold. The like enquiry may be made, corcer- int 
ing the fluidity of the diſtilld ſpirits of decrepitated ſalt, calcin'd vitrio!, os art 

3 5 ſeem to have been deſtitute of moiſture, when committed to diſtillation. conc: 

3 and. Again, tho good ſpirit of nitre waſtes itſelf in a ſenſible exhalation, yet, the c 

755 when it is once re- united to its on fixed ſalt, it emits no ſuch ſteam, too or an 
long kept, near a conſiderable fire; which. ſhews how the more active pars 6 ing ti 
may be entangled, and hindred from eſcaping ,by thoſe which are mo { perti 
ſluggiſh. Farther, upon dropping the acid ſpirit into the alkalizate liquor you al ge 
may plainly diſcern the faline particles toſs one another to a great height, nv and b 
the alr, whence moſt of them fall back into the veſſel, like a thick ſhowerot ii egfect 

2 | mine! 
% Dd not; (ſays: Sir- J/aac Neawton ) ML te- as oſten as: theſe parts are ſufficiently gt. Jof fix 
* fd bodies, When heated beyond a certain | tated, whether that agitation be mace bf bodie 
th degree, emit light, and ſhine ? and, is not | heat, or by friction, or percuſſion, ot f. Jo 
this emiſſion per orm'd by the vibrating mo-] trefaction, or by any vital motion, or an), 4858 
tuuons of their oe And, Ko not all bodies, } ther cauſe? See Nexwfon. Optic. p. 314. — Water 
** which abounc with terreſtrial parts, and ef- | © 319. chang 
«- pecially with ſulphureous ones, emit light | | ſoluti 


drops 
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der drops. And that theſe particles are ſaline, is manifeſt from thoſe which fall Pa Vs cs. 
the Jon the outſide of the glaſs, ſettling into little grains of ſalt. And that there 
on, is a very briſk agitation in the particles of the ſpirit of nitre, appears from 
con. hence; that upon pouring Agua fortis, whole active part is little elſe than 
har FE piric of nitre, upon ſalt of tartar in fair water, the acid ſpirit will ſever the 
el particles of ſalt with ſuch impetuoſity, that the bubbles produced upon their 
1 conflict, aſcending in ſwarms, make them appear like ſo many little riſing 
* 8. 
Vin * it may be uſeful to obſerve the difference betwixt thoſe active parts The a4: of 
et WS of a body, which are of differing natures, when entangled with others in the 22/r#«m-. 
1 by texture of a concrete; and the ſame particles, when ſet at liberty: for tho' in 
* me intire body of falt-petre, its ingredients act but very languidly, yet we 


ſee with how great an activity both the acid ſpirit, and the fixed ſalt, are ſe- 
parately endow'd. And we may yet farther obſerve, that it is not barely 


: 
and Wi | an activity of the particles of ſaline liquors, which enables them to produce 
ues; their particular effects; for, to the production of ſome of theſe there ſeems 
an. WT requiſite, . beſides a modification of their motion, a determinate figure of the 

corpuſcles, anſwerable to that of the pores of the body, to be diſſolved by 
wem: thus ſpirit of nitre corrodes ſilver, but not gold; tho' when its par- 
I WS ticles are aſſociated with thoſe of ſal-armoniac, whereby it acquires a new 
(ting. BM : figure, and, perhaps, a different motion, it will readily diſſolve gold. And the 
take liquor of fixed nitre will,-for the ſame reaſon, diſſolve ſuch ſulphureous bo- 
din dies as the acid ſpirit will not touch. Nay, there may be liquors, which 
b Wn will not diſſolve ſome bodies, unleſs the motion, or activity of their particles, 


be allay'd, or modified by the mixture of fair water, or ſuch unactive vehicles. 


E confidently aſcribe to each of the ingredients or principles of a concrete, 


into which it is reduced by the fire, are endowed with properties ex- 
ceeding different both from each other, and from thoſe of the undiſſipated 
concrete: for, the ſpirit of nitre is a kind of minerał vinegar, and poſſeſſes 
the common qualities to be met with in acid ſpirits ; tho” the fixed nitre is 
of an alkalizate nature, and participates of the qualities generally belong- 
ing to lixiviate ſalts. And ſalt-petre, itſelf, is diſcriminated by diſtinct pro- 
perties, both from thoſe ſalts which are eminently acid, as alumy vitriol, 
fal gem, Sc. and from thoſe that are properly alkalizate, as falr of tartar,” 
Sand pot-aſhes.- . Accordingly, we may caſily obſerve a vaſt diſparity in the 
effects and operations of theſe three bodies. For ſeveral;-if not all of thoſe 
mineral ones which Aqua fortis will, by corroding, diſſolve, the ſolution 
of fixed nitre precipitates; and ſeveral, if not all, of thofe ſulphureous 
bodies, which the ſolution of fixed nitre diſſolves, the acid ſpirit of ſalt- 
petre will precipitate. Thus, if into a ſcarlet tincture of brazil in fair. 
water, we pour a little ſpirit of nitre, the liquor will in a moment, 
change its redneſs for a yellow ; which, by pouring on it a little of the- 


ſolution of fixed nitre, may be again rais'd to a ſanguine colour, 1 
| . paler, - 


Our experiment farther ſhews us, the unwarineſs of thoſe chymiſts, who The different 

. virtues of in- . 
| , —_ . tire bodies, and 
the virtues and properties of the intire body; for, herein We may ob- heir /eparare - 


} ſerve, that when ſalt-petre is diſtill'd, the volatile liquor, and fixed ſalt, reden:. 
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Pavszcs. paler, and ſometimes deeper than the firſt: whereas, a ſolution of (y, : 
— — petre, pour'd into either the red, or the yellow tincture, has not been (1, exit 
| cern*d to produce any ſenſible effect. And as falt-petre is ry fixed, in diſip 


302 


the fixed nitre, which was not diſſolved in water, before the affuſion of the 
acid ſpirit, did not ſhoot into the uſual form of cryſtals of petre, bu 
remain'd a kind of nitrous powder ; being neceſſitated, for want of room, 
to make an over-haſty. coalition; and, therefore, differ'd from thoſe, in 
which the ſaline corpuſcles would have diſpoſed themſelves, had they been 
allow'd a competency of vehicle, and time. And, ſecondly, I forgot ty 
try, whether part of that liquor, which ſhot into cryſtals in an open glak, 
expoſed to the air, would not have done the like, if it had been left quitt, 
as long as the other was, tho? in a veſſel accurately ſtopp'd. But whatever 
the air-hath to do in this experiment, we have known ſuch changes made 
in ſome ſaline concretes, cheifly by help of the open air, as very few would 
be apt to imagine. 


The forms of But if, upon farther tryal, it appears, that the whole body of falt-petre, 


bedies, 


after diſtillation, may be adequately re-united into ſalt- petre, equi-ponde- 
rant to its original ſelf, this will afford us a noble inſtance to ſhew, that 
what is commonly call'd the form of a concrete, which gives it its being 
and-denomination, and from whence all its qualities are ſuppoſed, in the 
vulgar philoſophy, to flow, may be, in ſome bodies, but a modification: 
the matter they conſiſt of; whoſe parts by being particularly diſpoſed, vit 
relation to each other, conſtitute a determinate kind of body, endowed with 
- peculiar properties; whereas, if the ſame parts were otherwiſe diſpoſe, 
they would conſtitute other bodies of very differing natures from that d 
the concrete, whoſe parts they formerly were; and which may again be 
produc'd after its diſſipation and ſeeming deſtruction, by the re- union d 
the ſame component particles, aſſociated according to their former diſpol: 
tion. The renewal,of an analyzed body, accurately, and really perform's, 
may give great light to many particulars in lake. And tho? in this 


experiment of ſalt-petre, even as we. have already made it, there is nota! 
i | | xd 


| partly volatile, the acid ingredients of it are wholly volatile, and the du natur 
lizate faxed. be re 

The generation We may, alſs, from our experiment take occaſion to enquire, wheth; there 
of mire. the air doth not contribute to the artificial production of ſalt- petre; for the Cfafely 
falt, which was leiſurely permitted to ſhoot in the liquor, expoſed to the we ſe 

open air, ſhot into more fair and large Siriæ, than thoſe abtain'd from th re-un 
remaining part of the fame liquor, by a more haſty evaporation, Ang the v 

when we poured Aqua fortis on a ſtrong ſolution of ſalt of tartar, till u rate t 

farther efferveſcence was diſcernible, it would not ſhoot into fo: fair cry- ſides, 

ſtals of petre, till it had been long expoſcd to the open air. But whethe ticles 

the air really contributes any thing, either to the. production, or figuratin preſe 

of ſalt- petre, in our experiment, I dare not yet determine; becaule, fir}, into; 

the figuration ſeems not owing ſo much to the proper efficiency of the air de pe 

as to the conveniency of a competent vehicle for the cryſtals to move in, there 

and conform themſelves to that figure which is moſt natural to them. Fa the 0! 
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act and adequate reſtoration, it is yet not far from being a real one; the Pn 


nature with the former, though not altogether of the ſame bulk“. It may 
be requiſite to obſerve, that ſalt-petre is no very compounded body; and 
therefore others, which conſiſt of more numerous ingredients, cannot be 


4 
& 
4 


b $cafely judg'd of by what is poſſible to be performed on that : for, even wine, 
i Ewe ſee, when its ſpirit is, by diſtillation, drawn from it, will not, by the 
the re- union of its conſtituent liquors, be reduced to its priſtine nature; becauſe 
nd the workmanſhip of nature, in the diſpoſition of the parts, was too elabo- 
nas to be repaired by the bare appofition of them to each other again: be- 
n: ſides, in the act of diſſociation, even by the gentleſt fire, ſome active par- 
e ticles will, perhaps, undiſcernibly vaniſh, whoſe preſence was requiſite to 


preſerve the concrete under its determinate form; as we ſee wine degenerate 
into vinegar, upon the avolation of ſome ſubtile ſulphureous ſpirits, not to 
be perceiv'd by any ſenſible diminution of the liquor. And, certainly, 
there is ſo artificial a contrivance of particles requiſite to the conſtitution of 


the organical parts of living bodies, that it will be ſcarce poſſible for hu- 
man art to imitate thoſe productions: and, therefore, I wonder not that the 
bu ſtory of the Phenix reviving out of her own aſhes, ſhould paſs for a fic- 


tion. And if what K7rcher relates, as an eve-witneſs of the re- production 
Po ſhell-fiſhes, near a lake in the Sicilian promontory Paloro, by watering 
Wthcir broken bodies with ſalt- water, in the ſpring, be ſtrictly true; it ſeems 
much more improbable, that ſuch changes ſhould be bare reſtorations, than 
that they ſhould be new productions, made by ſome ſeminal] particles, 
W lurking in the deſtroy*d body, and afterwards excited by a genial heat to 
act upon, and organize a diſpoſed matter, according to the exigencies of its 
own nature. For that, in ſome bodies, the ſeminal particles may, a-while, 
ſurvive the ſeeming deſtruction of life, is not without example. And, in 
Nircber's ſtory it is to be obſerv'd, that the reſtored animals were but ſhell- 
ſh, in whoſe viſcous ſubſtance, the ſpirits, and prolific parts, are, pro- 


mo Wbably, more diffuſed and preſerved : and we may add, that in ſuch fiſh, 
het the mechanical contrivance is but very plain and light, compared with that 


3 of more perfe& animals. 


1 

jo Wlicians, becauſe corroſive liquors have been employ'd in their preparation; 
wit eon a conjecture, that they can never be ſo exquiſitely waſh'd off, but that 
ofed ſome of the ſalts muſt adhere to the medicine, and diſplay their nature in 
4 the body. *Tis true, indeed, that many ignorant chymilts, either employ 
in be corroſives without any neceſſity, or neglect ſufficiently to free their medi- 
nd eines from the corroding ſalts, where with they were prepared; for, fre- 
ſpoli 


Mr. Homberg having, with great care and | froy, re- compoſed theſe principles into true, 
Ccuracy, reſolved the body of common ſulphur | inflammable ſulphur, only fubſtituting oil of tar- 
mo an acid ſalt, a bituminous ſubtance, and an | tar for the latter. Memoir. de / Academ. A. 


arth mix'd with a few metalline parts, M. Gef | 1703: p. 376. Ed. Amp. 


quent 


eimpated parts of the concrete truly re- uniting into a body of the ſane 


W [he laſt obſervable, we ſhall at preſent take notice of, in our experi- Corr ef 
vent, is, that ſome chymical remedies may be too rafhly rejected by phy- 24 corrofebili- 


PR vsIcs. 
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em ablutions will not always ſuffice for this 2 But there my y 


everal bodies, which quite alter the nature of the acid ſalts, employed u 
prepare them; by occaſioning thoſe ſalts to degenerate into another natyy 
upon the very act of corroding ; or elſe, by ſo aſſociating their own fil; 
with thoſe of the diſſolving menſtruum, that, from the coalition of bot. 
there ariſes a third body differing in qualities from either. Thus in our e 
periment we find, the ſpirit of nitre, which is much more ſharp than d. 
ſtilPd vinegar, and the fixed nitre, which is cauſtic, do, by their mutul 
action, work themſelves into ſalt-petre ; which is far from having any fre. 
ting quality, and may be ſafely taken inwardly, in a much greater doſe tha 
either of its ingredients. And how much corroſive ſalts will dulcify then. 
ſelves by corroding ſome bodies, may eaſily be tried, by pouring diſtilbd vi. 
negar, or moderate ſpirit of vitriol, upon a competent proportion of any te. 
ſtaceous ſubſtance, It were, therefore, worth while, in every preparaiion, 
where corroſive liquors are employ'd, to conſider the diſtinct nature of the 
bodies to be wrought upon ; or to conſult experience, whether or no the 
acid menſtruum communicates to the concrete any particles capable of re. 
taining their fretting quality, after the operation is ended; or, whether 
the ſalts do not ſpend themſelves in the act of corroding, ſo as to becom 
unable to corrode any farther ; or, whether the menſtruum does not, in 
the body to be corroded, meet with ſome ſuch ſaline particles, as may, with 
it, conſtitute a new and inoffenſive ſubſtance ; as when ſpirit of vinega, 
by corroding calcined lead, is turn'd with it into a ſalt, not of an acid, but 
of a ſaccharine taſte. In the former of theſe caſes, the medicine may prove 
dangerous, unleſs it be, after the ſolution, exquiſitely dulcified ; but, in the 
two latter, the remedies may, in ſpite of the corroſiveneſs of the men. 
ſtrua, be ſafe and innocent: for it matters not how ſharp the ſever'd ingre- 
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ace 
dients of a remedy are, provided the remedy itſelf, reſulting from them, b: = 
not ſo. It is objected, that in ſeveral of theſe remedies, the corroſive falt them 
are not really deſtroy*d, but only diſguized ; becauſe, by diſtillation, it i It 
poſſible to ſeparate the liquors uſed about them, as corroſive as ever. To Harti 
this it may be eaſily reply'd, that it little concerns us to be ſure that out 


of the medicines we take, the fire cannot ſeparate corroſive ſalts; provided 
we are * ſatisfied, that no ſuch ſeparation can be made by the heat, c may 
Juices of a human body. And therefore, though it has been affirm'd, tut ute 
Tartarum Vitriolatum would, with a ſtrong fire, part with much of the o! Hiquic 
of vitriol, which concurr'd to its production; yet our beſt phyſicians ſcru· 
ple not to give it internally in ſeveral diſtempers. And, to conclude, vt 
clearly ſee, that falt-petre is frequently, and ſafely given inwardly ; thoug 
the ſalt which makes even Agua fortis ſo corroſive, be the principal inge: 
Gent of it, and may, by diſtillation, be driven from it. liſts 
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vin Hether fluidity and firmneſs be not rather ſtates, than qualities, 
cr, W we ſhall not here examine: but, as they are the moſt general 
bu Ws Y properties of bodies, it is well worth our while to find out more 
tot WS Gatisfattory explanations of them, than we have receiy*d from the ſchools. - 
1the A body ſeems to be fluid, by conſiſting of corpuſcles touching one another A fs. 


? only in ſome parts of their ſurfaces; whence, by reaſon of the numerous ? 


nen- ce, 
ge. ſpaces betwixt them, they eaſily glide along each other, till they meet with 
1, be ſome reſiſting body, to whoſe internal ſurface they exquiſitely accommodate 


Ichemſelves“. | 3 55 | 
It is probable that, in many liquors, the little ſurfaces of the component 


particles are ſpherical, ſmooth, and ſlippery ; which will greatly facilitate the 
t out Trolling of the corpuſcles among themſelves, and, conſequently, promote the 
vided WW uidity of the body they compoſe. But, there are ſeveral other figures, which 
it, o' may make the little bodies endow'd with them, voluble enough to conſti- 
tha rute a fluid ſubſtance. And the other qualities to be met with in ſome 
he ol liquid ſubſtances, as water, and oil, ſeem to argue their parts to be other- 
ſcru- wiſe ſhaped; and thoſe fluids which are not liquors, as air and fire, ſeem 
e, We ompoſed of particles; not all of them round, but of very various, -and, 4 
1ough ometimes of very irregular figures; yet ſuch bodies deſerve to be called 
ngre- fiuid, It is not neceſſary to the fluidity of a body, that the corpuſcles it con- 
liſts of, ſhou'd be crowded as cloſe together as they are in water, and others, 
Sir Jaac Newton defihes a fluid to be that moved among another. Newton, Princip, p. 
body whoſe parts give way to any impreſs'd | 260. | ts 
* zorce; and which by giving way, are eafily | ß 


Vol. I. Sf com- 
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Pays1cs. commonly look'd upon as the only liquors. For, tho“ a parcel of matte 


vo bigger than a grain of corn, being rarified into ſmoke, will poſts, 
much greater ſpace, than it did before; and tho”, if a body be farther n. 


A 


aaline 


rified into flame, its expanſion will be yet much greater; yet both ſud (did, 
and flame, may. be made to appear like liquors. Thus in blowing a mou. fre c 
ful of the former through a glaſs pipe, to fill it, and, afterwards, ſtoppi > E ng 

- becau 


the other end, on any inclination, it will ſettle, by degrees, to a level þ. 
perficies, parallel to the horizon. And, as for the latter, I have ſo pre. 
pared copper, with fal-armoniac, that a few ſmall grains of it, put into th 
wiek of a burning candle, would give a very durable flame, per ectly green; 
which kept diſtinct from that of the candle, as if there had been ſome in. 
viſible partition between them. 
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The requiftes The conditions of a fluid ſeem to. be, chiefly, theſe. Firſt, a ſmallnes e 3 
to fiuiaity, via. the component particles; for bulk is apt to render them too heavy, to gin 4 pur 


3 *. way to thoſe cauſes which make fluids move ſo freely among themſclye, 
Lead, quick-ſilver, and, even gold, though, whilſt they are of a ſenſi; 
bulk, they will readily fink to the bottom of Agua regis, or any other ſuch 
liquor; yet, when the menſtruum has corroded them into. very minut 
parts, they grow ſo much more capable of agitation than before, as to he 
freely carried every way: nay; ponderous bodies may, by diviſion, be ren. 
der*d ſo light as to become ingredients even of diſtill'd liquors. Butter d 
antimony, though a very limpid liquor, will, with fair. water, precipitate 
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heavy, white calx, reducible to glaſs. 5 1 a 1 
But to ſhew yet more particularly, that bulky bodies are unfit to confi. ten f 


tute fluid ones, We may obſerve how nature, as well as art, in order to ter- 
der them ſuch; makes a comminution of them.; as in the ſtomachs of dog, N 
to reduce bones into chyle, by fome peculiar fluid; in imitation c ortior 
which, 1 made a certain liquor, whereby I have, in a ſhort time, and i ; 
without fire, diſſociated the parts of bread, fleſh, fruit, &c. and red. brain 
ced them to the conſiſtence of fluids, Nor is a great quantity of an a-. as let 
propriated liquor requifite to the digeſtion of the aliment. Common vi Wien; 
ter, the uſual drink of moſt animals, as particularly dogs, wolves, Sc. ap- ince 
pears, of itſelf, very unfit to diſſolve bones, &c. even by boiling ; and many it + 
forts of creatures, particularly camels, may, even in hot climates, be brougit WE That 
to travel, for many days, without drinking. Fam familiarly acquainted tion: 
with a gentleman, who uſually drinks but once in feveral days; ant Gr. 
then, no exceſſive draught :- and once, in particular, he continued about 


enice 


fw 
nine days, without taking in, or requiring any liquor; and might hat ld 50 
continued much longer in that ſtate, had he not diſtemper'd himſelf by ill the 
hard ſtudy ;; and, even then; one ſmall draught ſerv'd him for about four Irituo! 
days longer. This gentleman, too, is in the flower of his age, and of: r, yet 
florid and ſanguine complexton ; he ſweats freely, eats as other men; and ems tc 
| his urine in quantity, is like that of others of his age and temper. We ring; 
; ſte, likewiſe, that fuſton makes metals fluid; which cannot be done whill An 
J they continue in maſſes of any ſenſible bulk: and even melted metals m iſition 


have their fluidity increas'd, by a yet farther eomminution of their 47 þ al, m 


6 


Fluidiiy and Firmmeſs. 


dad, that in ſeveral dry bodies, ſuch as hartſnorn, wood, and bones, the 
ke fre does no more than ſeparate the aqueous parts from the others, and 
- bring them together into the receiver; but this doth not reach the difficulty, 
1 (cauſe the thing holds in bodies already calcined, ſuch as the calx of vi- 
fu triol, fluxed ſea- ſalt, Sc. which yet afford liquors, tho? their aqueous, and 
* hooſer parts, have been driven away by a ſtrong fire, before they were ex- 
te poſed to diſtillation. Perhaps, then, the vehement agitation produced by 
" beat, both divides ſuch bodies into minute corpuſcles, and drives them over 
1 into the receiver; where, loſing their former agitation, they are reduced 
| into a liquor, chiefly becauſe the fire has rent the concrete into parts, which, 
0 by their extreme minuteneſs, by their figure, or by both together, are fit- 
>" cd to be ſo cafily moved, that the uſual agitation of the air, propagated 


(hereto, or the ſame cauſe that gives the air its agitation, is able to keep 
em fluid. 3 
Viewing a glaſs of the chymical oil of anniſeeds, that ſtood frozen, by 
e cold ſeaſon, in a window, I immediately melted it, poured a particu- 
r liquor upon a part of it, placed in another glaſs, and ſuffer'd the reſt 
Wo cool in the {ame veſſel that contain'd it before. When this was fully 
Eeoo!'d, I found it again congeald, as uſual ; but the other continued fluid, 
both day and night, and in ſeveral changes of weather; and ſtill remains 
Wt the bottom of the menſtruum a clear oil diſtin& from it, though I have 
ten ſhaken them together. And having ſlowly evaporated good clear 
Wie turpentine, till the remaining part afforded a fine colophony, I re- 
Nuced ſome of this tranſparent gum to fine powder, and put a greater pro- 
ortion of it into pure ſpirit of wine, than the liquor was able to diffolves 
Hat a quantity of the colophony might remain at the bottom; whereby 1 
btain'd a ſluggiſn liquor, that continued fluid as long as the menſtruum 


ss left upon it: but, when the glutinous liquor was ſeparated from the 
„ eenſctruum, it would gradually harden in the air. And whilſt this ſub- 
ace was fluid, I could not by ſhaking, make it truly or laſtingly unite 
04"). ich the ſpirit of wine. 

ug That, alſo, ſome bodies will be kept fluid, by a much leſs degree of agi- 
* 5 ion than others require, ſeems probable from hence, that wine will con- 
oe liquor in ſuch a languid warmth of the air, as cannot keep the parts 
avi water moving, but permits them to reſt in the form of ice. And, in 
1 did countries, where wine itſelf congeals, though the more aqueous parts 
If by ill there, by loſs of motion, be turned into ice, yet the more ſubtile, and 
- „ prituous, remain unfrozen. And tho? cold may very much condenſe even 
+ ; „ yet, that it hath never been frozen by any degree of cold whatever, 
5 We ems to proceed from the extreme ſmallneſs, and peculiar figure of its parts, 
ah s way to the leaſt agitation. | 

F n ny. onpeng” x" of mathematics, having occaſion to make a com- 
4 ſition for a new fire- engine, whereof he was to ſhew his Majeſty a 


al, mingled divers ingredients in an earthen pot, over kindled coalsz but 
: & "> ORR could 


. 
* 


And as to the enquiry,” whence it happens, that in the diſtillation of dry Pavsrcs. 
iline bodies, there will be obtain'd a perfect liquor, it may, indeed, be. 
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Pavsrcs. could not, or did not, do it ſo warily, but that the matter took fire, 1nd but 
began to blaze furiouſly ; which obliged him to ſtifle the flame as haſtily, ft 
he could: and having remov'd the veſſel. from the fire, and-ſuffer'4 i; , che! 


grow cold, when afterwards he came to look upon it, to ſee if what r. ir ne 
main'd might be of any uſe to him, he was ſurprized to find it varioyyy n 
and briſkly moved. Wherefore, having ſet it aſide, to be ſure that it mist WE piece 


be thoroughly cold, he, after ſome hours, viſited it again, and found it nor ME {ee t 
as before. And, having caſt ſtore of ſeeds upon it, to ſee if the liqur t. 
would move them alſo, the bituminous part of it connected them into: parts 
kind of thick ſcum, that cover'd moſt of the ſuperficies; but yet left ſon: WE 


intervals, in which the liquor appear'd,. and diſcover'd that it continued i, caus' 
motions. Two days after, the engineer diſcourſing of his fire-work, abu cri 
which he had advis'd with me before, told me of this odd accident, An 
alledging that the motion continu'd till, my diffidence, or curioſity, mals 
me engage him to ſend for the pot as it was; partly to be ſure of the m. Wand i 
ter of fact, and partly to try if the knowledge I had of the ingredient, WE 
would afford any hint as to the cauſe of ſo odd an effect; a like to which, i liquoi 
in kind, tho” not in degree, I had many years before ſeen, and ſucceſsfully open 
practis'd the way of producing. | Wa ver) 


The veſſel being come, there appear'd manifeſt ſigns of ſuch a motion riot 
as the engineer had afcribed to it; and therefore I caus'd it to be ſet aſidein; Hand (| 
laboratory, where ſome furnaces kept the air conſtantly. warm, and did there, it: 
and elſewhere, at diſtant times, look heedfully upon it, now and then dil- iWpear'c 
placing, or quite taking off ſome of the thick ſcum, that too much cover 
the ſurtace of it; and by this means, I had the opportunity to take notice day. li 
of ſeveral phenomena, whereof theſe are the chief. Wand ſe 

1. I oblerved,.that the motion of this liquor was. not only briſk, but ven 
various; ſo that having logſen'd fome ſmall portions of the ſcum from i WAN! 
reſt, one of them would be carried towards the right- hand, for inſtance, and s, ab 
another towards the left, at the ſame time. 2. Where the liquor came 0: eto gr; 
firſt from under the ſcum, it ſeem'd to move the moſt briſkly, flowing d- 
moſt like a ftream, whoſe motion upwards had been check'd, and, as 1 


were, reverberated by that incumbent obſtacle. 3. Several mo:ions in bich 
this liquor were the more eaſy to be obſerved,. becauſe, tho' it were dark, Wprized 
yet it was not uniform, conſiſting, in part, of oily, and bituminous ingred ery 1 
ents, which, tho” they ſeemed to have but one common ſuperſicies with the hat it 
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reſt of the liquor, yet, by their colours, and vigorous power of reflecting 
the light, they were eaſily diſtinguiſhable from the reſt. And I oft. 
obſerved, that ſome of the unctuous portions of the matter, emergi"s 
to the ſurface of the liquor, tho', perhaps, at firſt, one of them would not 
appear bigger than a pin's head; yet, in moving forwards, it would, & 
the ſame time, diffuſe itſelf circularly, and make, as it were, a great halo, 
adorned with the colours of the rain-bow ; and ſo very vivid, as affordei 
a. pleaſant, and ſurprizing ſpectacle; theſe phantaſms often nimbly {uc- 
ceeding one another, and laſting till they loſt themſelves againſt, or under 
the thick ſcum, 4. The motions. of this odd liquor were ht only xs” 


Pluidity and Firmneſ. - 
but frequently vortical; to be ſatisfied of which, I ſometimes put ſhort bits Pu vs1cs. 
Tf ſtraw, or fragments of ſome ſuch like ſtuff, upon the diſcoyer'd part ..]]. 
the ſurface of the liquor, by which they were carried towards very diſtant, 
ft not oppoſite parts of the veſſel at the ſame time. But to make the vor- 
incal motion more evident, I ſeveral times detached conſiderably large 
pieces of the thick ſcum from the reſt of the body; and had the pleaſure to 
ſee them move, both a progreſſive motion in crooked lines, and with a mo- 
tion about their own middlemoſt parts. All this while the liquor, whoſe 
parts were thus briſkly moved, was actually cold as to ſenſe. 5. To obſerve 
what the preſence, or abſence of the free air would do to this liquor, I 
WD caus'd many ſpoonfuls of it, with ſome of the ſcum, to be put into a cylin- 
W drical glaſs, which, tho“ large itſelf, had a neck belonging to it, which was 
but about the bigneſs of one's thumb, that it might be well ſtopp'd with 
Wi cork. But, having by this means, kept the free air from having a full, 
Wand immediate contact with the whole ſurface of the mixture, as it had 
Wwhen that mixture lay in the wide-mouth*d veſſel ; I could not perceive the 
liquor to move to and fro; no, not tho? the orifice of the neck were left 
Wopen : whereas, having, at the fame time, pour'd ſome of the liquor into 
Wa very ſhallow, and wide-mouth'd veſſel, it moved rather more nimbly and 
Wvariouſly than in the great earthen pot, (which yet was of the ſame ſhape). 
Wand ſhewed us many vivid, and felf-dilating circles. 6. Tho' the mo- 
tons of the liquor did not ſeem to be always equally briſk, yet they ap- 
Wpcar'd to continue manifeſt and various in ſome diverſities of weather, as 
Wo cold and heat, and when I-look*d on it by candle-light, as well as by 
Wcay-light, 7. I kept ſome ſpoonfuls of this liquor cloſe ſtopp'd in a vial, 
Wn ſo had the opportunity to obſerve, that when I pour'd out the liquor 
into a wide-mouth*d veſſel, it would move as before, tho” this were done 
Wome weeks after it had been put up. About the beginning of June, that 
Ws, about five months, or more, after the liquor was firſt obſerved to move, 
Wo gratity the curioſity of a foreign miniſter, and that of ſome other inge- 
tous men then preſent, I caus'd the vial to be brought, and having un- 
W'opp'd it, I pour'd out the liquor in a conveniently ſhap'd veſſel; in 
ich, after we had ſuffer'd it to reſt a-while, they were delightfully ſur- 
prized to fee it move (tho” not in my opinion quite ſo briſkly as before) 
ery manifeſtly, and varioufly. This incouraged me to think it poſſible, . 
hat it might retain fome motion, though but languid, ſeven or eight 
ecks after; and accordingly. I then look d upon it again; and having 
aus'd it to be pour'd into a china cup, it manifeſted, at firſt, a briſk and. © 
arious motion. But this, after a-while, ſo ſlacken'd, that I began to have 
ome ſuſpicion, the motion it was put into by the effuſion, and the firſt 
ontact of the air, might have given it the greateſt part of its agitation; 
ut this was only ſuſpicion. ISS E” 
Toproceed it is, likewiſe. poſſible, that a ſaline ſpirit may conſiſt of very 
mute grains of ſalt; for, a ſal-armoniac may be made by ſpirit of urine, and 
Pirit of falt, as the common fal-armoniac is with crùde ſalt ; and the urinous - 
ae, as ſtrictly as it here ſeems united to the other, may be — 
rated 


PHys1cs. rated from it. And, as common Aqua fortis may be enabled to dif 
gold, by the addition of ſpirit of ſalt; ſo common crude falt, barely di 


A determinate We. may add, that the ſhapes, as well as the ſizes of bodies, contribute 
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ſolved in it, will give it the like power of working upon gold; nay, cry 
nitre, diſſolved in good ſpirit of ſalt, may make it ſerve for an Aqua ryj, 
And, the moſt noted perſon in Holland, for diſtilling corroſive bodies, 1. 
firmed to me, that he had, by uſing brick-duſt, ſand, Fc. ſometing 
brought over almoſt the whole body of ſalt into a liquor; fo that from: 
pound, he has eaſily obtain'd no leſs than twelve ounces of a ſpirit, after j bodie 
had been well rectified. And Beguinus teaching the diſtillation of anotet N conſiſ 
ſalt, adds, that if you had wrought well, you ſhall get ſrom a pound of th: vary 
matter, a pound of ſpirit. But becauſe from all theſe liquors, it is poſlible t . An 
obtain a portion of phlegm, or water, I leave it to farther trial, whether Btw! 
their fluidity may not, in many caſes, be advanced, by being diluted 
with water, 


ure of them. to their fluidity. For tho', in ſal-armoniac, antimony, Sc. which are br Walling 
the fire ſublimed into flowers, rather than diſtill'd into liquors, the mag. band; 
nitude of the component corpuſcles may not, perhaps, be a hindrance tothe | 
fluidity of the body they conſtitute ; yet this ſeems as probably owing to Ho t. 
their figure, as to their bulk. I have, by lowly diſtilling common olive ot gi 
oil per ſe, in a glaſs retort, found about a third part of the oil, which ws ind r: 
driven over into the receiver, coagulated into a whitiſh body, almoſt like icli 
butter. So that altho' diſtillation can obtain liquors, even from conſiſtent tt obv 
bodies, in this experiment of a concrete naturally fluid, the diſtill'd liqu m 
itſelf proved not to be ſo; of which no cauſe ſeems more obvious, than that Wl 
the newly acquired ſhape of the diſſipated parts of the oily corpuſcles, makes iuay | 
them unfit for motion, either abſolutely, or, at leaſt, in reſpect of one ano- Wed, as 


ther, by rendring them leſs pliant, or giving them a figure more eaſy to be ver? 
entangled with the nelghbolleing corpuſcles; or clſe, by making their fur 
faces leſs ſmooth and ſlippery than before. 

*Tis obſervable of bodies, which conſiſt of incoherent parts, that thoſe, 


in being poured out, moſt reſemble liquors which are the ſmalleſt ; s hich 
would appear, upon the emptying of ſeveral ſacks of apples, walnuts, fl. Motor 
berts, corn, ſand, and flower. They who make much uſe of whites of eg HMaſſag 
will eaſily reduce thoſe viſcous bodies into a thin and fluid ſubſtance, lle id 1 


water; yet this difference of fluidity, being effected only by long beating, Wl Noſe e 
ſeems to be produced but by pulling aſunder the parts, and breaking them Wn 
into ſhorter, leſs, and, conſequently, more voluble ones. And I have ſeen 
that jelly, which is ſometimes found on the ground, and call'd by the 
vulgar a ſtar-ſhoot, reſolved by digeſtion only, into a permanent liquor; Da c 
Which an eminent phyſician, of my acquaintance, extols as a ſpecific, out 
wardly applied to wens. Goldſmiths obſerve, that when any curious 
work of filver is to be caſt, it is not enough, that the ſilver be bare! 
melted, but it muſt be kept, for a conſiderable time, in ſtrong fuſion : for, 
if it be too ſoon poured out, the figure it makes, will be blunt; but, i 
kept a competent time in fuſion, the matter becoming thereby more quit 
l [OY 4 
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| | will be thin enough to run into the ſmalleſt cavities of the mould, and ſo PH sies. 
receive a figuration, even from the moſt delicate of them : whence it is pro- 

pable, that ſome bodies already fluid, may, by a farther comminution, be 

made yet more fluid. And, the like increaſe of fluidity may be obſerved in 

ſome other bodies, eſpecially unctuous ones, as turpentine, oil, Cc. when 

beat begins to break, as well as agitate their parts. And, by long dige- 

tions, with a due degree of heat, there may be made in the parts of many 

bodies, both vegetable and animal, ſo great a change ſrom the ſtate of 

conſiſtence, to that of fluidity, as thoſe who content themſelves with ordi- 

nary courſes of chymiſtry would not expect. 


Another requiſite to fluidity, is, that there be many vacant ſpaces be- Vai. 
ir WWrwixt the component particles of the body. I need not here require abſo- 
ed Jute vacuities; *tis ſufficient that between the ſolid parts, there be nothing 


but what will eaſily yield to them, and not reſiſt the freedom of their mo- 
tions. To illuſtrate this, let it be obſerv'd, that mow, which, at its firſt 
alling, is of a looſe, and open texture, eaſily yields to the impreſſions of the 
hand; but when, by being ſtrongly compreſs'd, the little icy bodies, of 
rhich it conſiſts, are brought into a cloſer order, and many of them thruſt - 
Wato the little ſpaces, before poſſeſs'd only by the yielding.air, they will 
Wot give way to the motions: of the hand, as before, but compoſe a hard 
Wand reſiſting body. However, the exiſtence of vacant ſpaces, or ſome 
Willing matter about the corpuſcles of a fluid body, ſeems requiſite, only as 


tent AS: obviates that impediment to their motion, which exquiſite fulneſs might 
uo: prove. And tho? in ſuch bodies as water, wine, oil, quick- ſilver, &c. this 
chat condition may take place, yet it is not abſurd: to queſtion, whether there 
akes ay be no portion of matter, conſiſting of parts ſo minute, and ſo agita- 
ano- ed, as inceſſantly to change places among themſelves, and thereby conſtitute 
o be very fluid body, withoutany vacuities, receptacles, or yielding matter 


bout them, unleſs on the external. parts of thoſe, which,, from time to 
me, happen to be at the ſurface. . 


hole, But the laſt, and chief condition of a fluid body is, that the particles of A tation. 
3 % hich it conſiſts, be agitated variouſly, and a- part, by their own innate 
fl. otion; or by ſome thinner ſubſtance, which ſhall toſs them about in its 
vos, falage thro' them. For, this ſeems to be the principal difference betwixt 
like lid ice, and fluid water, that in the one the parts being at reſt, reſiſt 
ting, ole endeavours of our fingers to diſplace them, to which, in the other, 
them ve parts being already in motion, eaſily give way. For, whereas in the 
ſeen every part actually at reſt, muſt, by the law of nature, continue ſo, - 
the il it be put out of it by an external force, able to- ſurmount its reſiſtance, 
Juor da change of its preſent ſtate; in water, each corpuſcle being actually 
out- oved, we need not begin, or produce a new emotion in it, but only direct 
rious at which it has already. From this agitation of the parts of fluids,- thoſe 
arely nute bodies, to continue their motion, glide ſometimes over, ſometimes - 
fol, nder, and ſometimes by the ſides of one another. And hence appears 
ut, if e cauſe of ſoftneſs in fluid bodies, that is, their yielding to the touch; for, 
1 e particles which compoſe them, being ſmall, incoherent, and — 
moved, 
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moved, it is eaſy to thruſt them out of thoſe places, which, being already wid 
motion, they were diſpoſed to quit; eſpecially when there are vacant ſpar "Mi 
at hand, ready to admit them, as ſoon as they are diſplaced. And he in v 
it likewiſe. happens, that theſe little bodies muſt be very eaſily moye} Lain 
any way upon the motion of the maſs, or liquor they compoſe ; and u bor. 
being very ſmall, and moving ſo many ways, they are very unfit to bout = 
chemſelves, but very eaſy to be bounded by any other firm body, whig bear 
hinders them from ſpreading any farther; and yet to continue their vation pa 
and diffuſive motion as much as they can, they muſt neceſſarily move » ME wit) 
and fro, till their progreſs be ſtopp*d by the internal ſurface of the vel, ciel 
which, by terminating their motion, obliges the liquor exactly to accom. more 
modate itſelf to whatever figure that ſhall happen to be of. 1 
This general account of fluidity may be farther illuſtrated, and confirm! W its {7 
by the following inſtances and experiments. Salt-petre may be made fluids. WE 5:1! 
ther with or without a liquor. And firſt, it puts on the form of a fluid bag, Evhilo 
by ſolution in water, which entring the pores of the ſalt, disjoins, and d. tive « 
vides it into parts ſo ſmall, that it is eaſy for thoſe of the water, whereih TE ſub ſt; 
they are aſſociated, to ſupport and move them. But fixed nitre, expoſe tics © 
to the moiſt air of a cellar, will run per deliquium, into a liquor, whit E 
conſiſts of no more aqueous particles than are neceſſary to keep the {alin of flu 
ones in the agitation requiſite to fluidity, The fluidity it is capable q; liquo 
without a liquor, may be of two kinds: for, firſt, if it be beaten into or th 


impalpable powder, this, when it is poured out, will reſemble a liqur, he: 
though its fluidity be imperfect. But if, with a ſtrong fire, this powder MG 
nitre be melted, then each of the ſaline corpuſcles, being ſub- divided, ani Win fu! 
variouſly agitated, the whole body will appear a perfect liquor: and ſ Wot t! 
is the fluidity of melted metals. And not only fire is able to make hi ich! 
bodies fluid; for ſome may be render'd ſo by others, which to the tou in cor 
ſeem cold, if they are but fitted to change the texture of the hard body, d d 
put its parts into a convenient motion; as appears in turning camphire iu partic 
an oil, by letting it lie upon Aqua fortis. Camphire may, alſo, by a di Ws ma 
trous application of heat, be brought, in cloſe glaſſes, both to flow, and » ody 
boil almoſt like oil. It is true, ſuch liquors taken from the fire, quick M"1tho: 
grow ſolid again; but the duration of a thing is not always neceſſary 6 8 ic: 
denominate it: for the leaf of a tree, whilſt it flouriſhes, may be as trug Inuate 
green, as an emerald ; though the leaf will, after a while, wither and tin 1Quor' 
yellow, which the ſtone will not. And, in cold climates, lakes, Cc. at nimal 
frozen hard, notwithſtanding the ſame portion of matter was, a little be Heather 
a fluid body, and will be thaw'd into a liquor again. 

It may be requiſite here to obſerve, that the fluidity, acquired by falt-petre 
upon fuſion by fire, ſeems of kin to that which it acquires by ſolutn 
in water; for both will appear to be cauſed by the pervaſion of a f. 
reign body: only in diſſolution the fluid is a liquor, and conſequent) 
more groſs ; -whereas, in fuſion, the fluid ſubſtance, that permeates !t, 
more thin, divides it into much ſmaller parts, and adds very little e f 
bulk. And it is a notable experiment to this purpoſe, which I have mat 
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ich fnely powder'd alabaſter, or plaiſter of Paris; for putting it in a ba- Pi vs tes. 
a cver a fire, it will, when hot, aſſume the appearance of a fluid, by rolling 
W :. vc, yielding to the touch, ſteaming, Sc. all which properties it a- 

enn loſes on the departure of the heat; ang being thrown upon paper, will 

W |: 2; all wer it, but immediately diſcover itſelf to be as movelels an incohe- 

t powder, as before it was ſet over the fire: whercby it appears, that a 

beap of ſuch little bodies, as are neither ſpherical, or otherwiſe regularly 

W 6:pcd, nor ſmall enough to be below the diſcernment of the eye, may, 

Without either ſuſion, or being poured out, be made fluid, barely by a ſut- 

W {cicntly ſtrong and various agitation of the particles which compoſe it; and, 
moreover, loſe its fluidity immediately upon the ceſſation thereof“. | 

EB Hence we ſee how much it conduces to the making of a body fluid, that Ire/fine moti- 
is {mall parts be actually moved; but whence this motion proceeds, we : = Ugg " 
ball not, at preſent, venture to determine: ſince not writing elements o * 

W philoſophy, but concerning fluidity, which is only a ſecondary, or deriva- 

ne quality, it is ſufficient, that we deduce it not from the unintelligible 

W fubſtantial forms of the bodies, but from thoſe ſimple and general proper- 

nes of matter, the figure, ſituation, and motion of its ſmall parts F. 

W There is yet one thing more, to be learnt from ſalt-petre, as to the nature Ve diference 


ſaline of guidity, and that is the diſtinction between a fluid body, and a wetting 3 as 
le of liquor; which, becauſe they agree in many things, are uſually confounded : averting liquor. 
ton or tho! every wetting liquor be fluid, yet every fluid body does not wet. 
qu, he air, the æther, and even flame itſelf may, properly, be called fluid 
vert bodics; yet will ſcarce by any one be termed moiſt liquors : ſalt-petre, whilſt 
|, in fuſion, is really a liquor, and ſo is every melted metal; yet theſe wet 


| fuck ot the bodies they touch, like water and other liquors which are fluids, 
e harl BD ith this peculiar qualification, that they ſtick to and moiſten the dry bodies 

tou n contact with them: ſo that the humidity of a body is but a relative thing, 
y, al nd depends chiefly upon the congruity or incongruity of the component 
re im articles of the liquor, with regard to the pores of thoſe bodies it touches; 
a de may be exemplified in quick-ſilver, which cannot be ſaid to be a humid 
and u dody in reſpect of almoſt all other bodies, upon whoſe ſurfaces it will roll, 
quickly e ichout leaving any of its particles lodged in their pores; but with regard 
ſary v icvera! metals, eſpecially gold and tin, it may be called moiſt, for it in- 
as trulj nuates itſelf into their pores, and thereby mollifies their bodies, as other 
nd tum :quors do to other dry ſubſtances. And even water, which wets almoſt all 
Sc. art uma] and vegetable bodies, ſeems not a humid liquor in reſpect to the 
: beforr Teathers of water-fowl. And it is obſervable, that upon the change of tex- 


alt-petr E remarkable, that M. Homberg, ha-] gain, upon being taken out of the veſſel. Hip. de 

ſolution ing {et ſome oil-olive to digeſt, for two | 7 Acad. A. 1708. p. $0. | | 

f a fh zonths, upon quick. ſilver, the oil, in that | + We mult here obſerve, that what Sir 1/aac 

0 i % became ſo thick and hard, that the mer- | Newton demonſtrates of fluids, ſeems to make 

equentl 7 underneath wanting, as he ſuppoſes, that | againſt the neceſſary exiſtence of any ſuch actual 

tes It, B £ —— of motion which is 2 to its | motion in their parts, as is here ſuppoſed. 

tle to i 77 became like a perfect ſolid maſs, tho | | 
melt it was not fixed ; but appear'd fluid a- 
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Pn rsres. ture in a liquor, it may be brought to ſtick to the ſurface of a body, g © vii 
—y=— which before it would not faſten ; for tho? quickſilver alone will not adher gol 
| to glaſs, yet if there be mixed with it a due proportion of lead, tin, 1 ma 
tin-glaſs, tho? neither of theſe will ſtick to glaſs, yet their liquid mix; mi 
readily does, even without the aſſiſtance of heat. mec 
Farther pros If it be objected, that this various agitation of the inſenſible parts q fan 
. water, and the like bodies, wherein we make the nature of fluidity hich T ſcar 
ta conſiſt, is but an imaginary thing, and precariouſly aſſerted, ſince tic 
particles themſelves are ſo ſmall, that they, and the diverſity of their motions MT duce 
are imperceptible by ſenſe ; it may be replied, that the particles where float 


liquors conſiſt, being too ſmall to be viſible, and being not only vou that 
but in actual motion, the pores or vacant ſpaces between them, muſt, iu view 


be too little to be diſcerned by the eye, and, conſequently, a fluid body mut of ta 
appear an uninterrupted or continued one. Tis true, a heap of grains help 
nitre, tho? upon its effuſion out of the veſſel, it ſomewhat reſembles a u broug 
body, does yet, when it reſts in the veſſel, appear to be but an aggreoun: RO) fl 
of many little incoherent bodies laid together; becauſe the intervals Hand, 
between them, are great enough to affect the ſenſe : but if the ſame falt b: HM diſco 


reduced into an impalpable powder, the particles and intercepted ſpas, crops 
being then extremely leſſened, the body they make up will much mog un' 
ſemble an entire maſs, tho* view'd at a leſs diſtance ; and ſo when this por. elt 9! 
der is, by the fire, farther broken into parts incomparably ſmaller than thus Hexper | 
of the powder, and which, conſequently, intercept extremely little por . 0 ma. 
why ſhould we deny that theſe may be little enough, not any where to d. {mc 
continue the body as to ſenſe ? And that the inchoherent parts of fuids a: AM body | 
alſo variouſly agitated, tho? our ſenſes cannot diſcern it, may be proved hie 
their ſenſible operations. For without ſuch local motion, how could the pu WE 

ticles of water penetrate into the receſſes of bodies, and occaſion thoſe ju WM old 
trefact ive alterations, uſually imputed to ſuperfluous moiſture ? And lov WE But 
comes it elſe to paſs, that aqueous liquors ſo readily mix with one another! | 
And, without this, how couid ſugar, or ſalt, caft into them, be inſtantly" WM 
perfectly diſſolved and diffuſed every way* ? This is evident particularly pico tr 
ſea-ſalt; which, when the ſuperfluous liquor is ſufficiently exhaled, beg | 
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This ſolution of ſalts in water Sir J/aac | © ter will allow? And does not this endete 
Newton accounts for from another principle. | imply, that they have a repulſive fort 
If,“ ſays he, a very ſmall quantity ofſany | by which they fly from one another, & 
4 falt, or vitriol, be diſſolved in a great quantity | leaſt, that they attract the water more ra 
of water, the particles of the ſalt, or vitriol, | “ ly than they do one another? For as allthug 
«© will not ſink to the bottom, tho' they be hea- | ©* aſcend in water, which are leſs attraus 
vier in ſpecie than the water; but will evenly | ©* than water, by the gravitating power of tit 
«« diffuſe themſelves into all the water, ſo as to | earth; ſo all the particles of ſalt which ful 


«« make it as ſaline at the top as at the bottom. | * in water, and are leſs attracted than water, liſperſ 
And does not this imply, that the parts of | any one particle of ſalt, muſt recede from ® perſe 
of the ſalt, or vitriol, recede from one ano- | particle, and give way to the mort ® luiſn g 


ther, and endeavour to expand themſelves, © tracted water.” *Newton, Oßtic. p. 364% ome lit 
* and get as far aſunder as the quantity of wa- 10 pleat th 
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Viably to coagulate upon the ſurface of the water. And not only ſalt, but even Pa ys; cs. 

. gold itſelf, may have its parts ſo diffuſed by the agitation of theſe liquors; as 
may be eaſily try'd, by putting a little of the ſolution of gold made in Aqua 

E 7-7;5 into 15 or 20 times as much fair water; which will all, thereby, be im- 

mediately ennobled with a golden colour. That the little bodies whereef 

game conſiſts, are fiercely agitated, often appears even to the eye, and will 

ſcarcely be denied by him, who conſiders its operations. And that the par- 

ticles which compoſe our common air, are alſo variouſly agitated, we are in- 

aduced to believe, by ſeveral particulars; as, by thoſe little motes we fee 

E floating up and down in the ſun-beams ; by the tremulous motion, which 

that of ſwarms of little bodies in the air, ſeems to impart to diſtant objects, 

viewed after ſun-riſe through a good teleſcope ; and by the fuſton of falt 
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of tartar in the air; which would not happen, if the moiſt vapours, that 
1; belp to conſtitute it, did not move about therein; and were not thereby 
brought to the ſalt, and enabled to inſinuate themſelves into its pores, and, 


by that means, diſſolve, and reduce it, with themſelves, into a liquor. 
and, even in ſummer, when the air is drier, than at other ſeaſons, we may 
diſcover plenty of aqueous corpuſcles floating in it; from their gathering in 
crops upon glaſs, and ſuch hard bodies, wherein any cold thing is con- 
tun'd. Whence uſeful hints may be taken, of catching a ſalt and liquor 
Wout of air, barely by glaſs veſſels of a peculiar and ſkilful contrivance. And 
experience has taught us, that it is not difficult, by a convenient furnace, 
to make even lead aſcend to a very great height in the open air, in the form 
Wot ſmoak. And tho? quick-ſilver be, excepting gold, the heavieſt known 
body in the world; yet, when it is reduced into vapour, it ſeems to be 
Neuried to and fro, like other particles, which ſwim in our air: for an 
expert gilder complained to me, that its fumes would often lay hold of his 
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, 7 eold rings, and change them white. 

4 or Fut let us return to viſible liquors, and ſee whether their inſenſible parts 
G not be every way agitated, tho? their motion be ſeldom viſible. Diſ- 


olve any quantity of ordinary coin'd ſilver in Aqua fortis, pour the ſolution 
Wo twelve or fifteen times as much fair water; and then decant, or filtre 
e mixture, that it may be very clear. If you look upon this liquor, the 
Warts of it will ſeem to be, all of them, as perfectly at reſt, as thoſe of 
mmon water: nor will your eye be able to diſtinguiſh any corpuſcles of 
ler ſwimming in the liquor; yet, that there are ſuch metalline corpuſcles 
gitated to and fro, with and by thoſe of the water, will quickly appear, 
you immerſe into it a flat piece of clean copper; for you ſhall ſee the 
particles of ſilver faſten en, in ſwarms to the copper- plate, and cover 
t with a looſe caſe of ſilver, eaſily to be ſhaken off in the form of a metal- 
ne powder : and if ſeveral ſuch plates be left all night in the bottom of 
he veſſel, you may, the next day, find all the particles of ſilver, that were 
lperſed through the whole body of the liquor, ſettled upon them; a deep 
uiſh green tincture appearing in the water, and proceeding only from 
ome little parts of the copper diſſolved by the menſtruum. And, to com- 
pleat the experiment, I have made even theſe fall to the bottom of the 151 
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Pays1cs. ſel, by leaving a lump or two of ſpelter there for two or three days: j, 
not only thoſe metalline corpuſcles, that were juſt over, or near to the q. 
terminate place, where I put the ſpelter ; but all the reſt, into how reg; 
parts ſoever of the liquor diffuſed, ſettled upon it; as appear'd both h 
its increaſe of bulk, and by their leaving the water clear and colourlch. 
which plainly ſeems to have proceeded from hence, that the particles of th 
water were reſtleſsly, and every way agitated ; and fo, by frequent) 
gliding along the ſurface of the ſpelter, carry'd thither the corpulclz q 
the copper mixed with them, ſome at one time, and ſome at another, til, 
at length, all were brought to it, and detained there. 

But farther, to try this agitation in ſpirit of wine; I let fall into a wite. 
mouthed glaſs, filPd with that liquor, a little common oil of turpentine; 
and the drops ſwimming at the top, continued to move to and fro, in a 
irregular pleaſing manner, for above half an hour; till the ſpirituous par; 
being flown away, they reſted upon the remaining fluid, as they would ip. 
on common water. I repeated the experiment, with the ſame ſucceſs, i 
another inflammable liquor; and found, not only that the oil, but fon: 
ſmall ſtraws alſo, gently let fall upon the ſurface of the ſpirit, were tunul. 
tuouſly carried about thereon. And this agitation- of the minute parts 
not only holds in light and ſpirituous liquors ; but that the inſenſible pars, 
even of the heavieſt fluids, are alſo in actual motion, will follow from whit 
has been deliver*d of the nature of fluid bodies: and may he confirmed by 
this; that as three of the heavieſt liquors, we yet know, are quick-filve, 
oil of tartar per deliquium, and oil of vitriol; the firſt will, even in th: 
cold, enter the pores of gold, and deſtroy its texture; the liquor, allo, d 
ſalt of tartar, will, in the cold, draw tinctures from ſeveral bodics; an 
the agitation in oil of vitriol appears, from its corroding metals, and ds 
ſolving camphire without heat. Whoever yet doubts, whether the pus 
of theſe two oils, as they are called, are fiercely agitated, may, prov 
be ſoon ſatisfied, by ſhaking a little of them together, and obſerving ti 
heat, hiſſing, ebullition, and ſparkling that will ſuddenly enſue. 

But though it be eſſential to fluids, that their parts eaſily ſhift piacs; 
yet this is to be underſtood, only as to the parts of the ſame fluid, as watt 
or of ſuch different ones, as are diſpoſed to admit each other's particles, by 
unite together as water and wine: otherwiſe, they may be of ſuch «it 
rent natures, that, when two or more of them are put together, they WI 
not mix, but each retain its own diſtin& ſurface; as is obvious in 0 
which mixes not with water; and quick-filver will not incorporate wich a 
of the common liquors. | 

As to the cauſe why theſe liquors retain diſtinct ſurfaces, I ſhall bt 
only obſerve, in general, that it ſeems to depend very much upon © 
texture of them, and, perhaps too, upon the peculiar motions of tacir , 
nute parts. | it of 
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kilfully drawn, with a very gentle fire, they may, by ſhaking, be united. 


1 ES And again, tho? lixiviate ſalts and oils will not join; yet, by digeſting, for 
5 ſome time, a ſolution of ſalt of tartar with oil of almonds, I could reduce 
he them to a ſoft ſoapy ſubſtance. 
5A farther difference obſervable in contiguous fluids, is, that ſome of them 
of not only refuſe to unite with others, but faſhion their ſurfaces to determinate 
il, $ ſhapes 3 for having pour'd ſpirit of wine upon oil of tartar per deliguium, 
I found that the ſuperficies, wherein they touched, was flat, or parallel to 
ce. WS the horizon: but if this were done in a very narrow glaſs, with the mouth 
open, tho! the lower ſurface of the ſpirit of wine, which touched the other 
n WS liquor, appear'd very level; yet the upper ſupefficies, contiguous to the 
as WS air, was very manifeſtly concave. And if to theſe two liquors, in a broader 
up- glass, oil of almonds were poured, it would ſink to the bottom of the ſpi- 
, In crit of wine; and, floating upon the oil of tartar, ſeparate the two liquors, 


and, both above and below, retain a flat or level ſurface. But if, inſtead of 
oil of almonds, I dropped into pure ſpirit of wine, fwimming upon oil of 
W tartar, ſome common oil of turpentine, this oil would gather into parcels ; 
W which, in caſe they ſwam in the ſpirit of wine, and touched neither of its 
W ſurfaces, ſeemed globular ; and continued ſo (the glaſſes being ſtopped) for 
many hours: but if they emerged to the upper part of the ſpirit of wine, 
as much of them as lay immerſed in the ſpirit, appeared round; and con- 
W tinued io as long as I pleaſed ; the upper parts only of thoſe little globes ap- 
pearing to have the ſame ſurface with the ſpirit. I farther obſerved, that ſome 
mall drops would conſtantly reſt upon the ſuperficies of the oil of tartar, touch- 
W ing it but in a point, and continuing to the eye ſpherical; tho? the ſurface 
W of the liquor were, now and then, purpoſely ſhaken. But I more parti- 
W cularly obſerv'd, that having, into pure ſpirit of wine, let fall ſome large 
drops of oil of turpentine ; they, at firſt, ſunk to the bottom of it, and lay 
upon the ſurface of the oil of tartar, almoſt like hemitpheres, whoſe con- 
ex part was all above the oil of tartar : but, after a while, they were 
W priels'd on all ſides, and faſhion'd into round bodies. I took equal quan- 
W 'itics of common oil of vitriol, and common oil of turpentine 3 and, very 
F gradually putting them together, obtained an opake, and very deep-colour'd 
mixture, whoſe conſiſtence was much thicker than either of the liquors 
Which compoled it. And to ſhew, that the diſpoſition of theſe liquors, to 
unite thus ſoon together, depended much upon their texture; we warily 
diſtilled the mixture, and obtained a certain groſs ſubſtance, which ſeemed 
to mediate the former union betwixt them: for this ſubſtance being ſepa- 
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on ti rated, and thereby the texture of one of the fluids, or perhaps both, be- 
lr m. Ing changed, the liquors, which came over very clear into the receiver, 
folvel Iwam upon one another: nor have J ſince been able, by ſhaking: them to- 
Irlaces gether, to conſound them, for any conſiderable time; but they preſently 
tog bart again, and, to this day, remain both diſtinct, and tranſparent. Now, 


drops of water, quick-ſilver, and other fluids, ſeeming to be fathioned into 
a 


ing thereby altered, it will eaſily incorporate with the other. And thus, Pn vs ics. 
tho common ſpirit of turpentine will not mix with ſpirit of wine; yet, i 
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PHYSICS. a round figure, by the equal preſſure of the ambient air; I thought gy, 


per to intimate, how ſome experiments might be made to account for te uidit 
figuration of the more conſiderable fluids, which make up much the greg Nye ſha 
part of the univerſe ; eſpecially, ſince, *tis probable, that ſuch ſteams of Miſtenc 
the terreſtrial globe, as may well be ſuppoſed the chief ingredients of or he co 
atmoſphere, may, like a liquor, retain a ſuperficies diſtinct from that of th | 
ſurrounding and contiguous body. alts, 
Diſſolve one ounce of clean common quick-filver in two of pure Ay | 
fortis, ſo that the ſolution may be clear and total; whilſt 'tis yet warn, solutie 
pour in, by degrees, half an ounce, or an ounce of lead filings ; and if 5 one of 
error has been committed, or unlucky accident intervened, the lead wil MiKelmoſ 
immediately be precipitated into a white powder, and the mercury reduc WA 
to a maſs of running quick-ſilver, over which will ſwim the remaining par: rt fin 


of the Aqua fortis. Whence we ſec, that liquors, being reduced to ven 
minute parts, may unite; the corpuſcles of the one ſupporting thoſe d 


the other; whilſt, the texture of the one being varied, they retain diſtnd Wi Mnitrou: 


{urtaces. | Liſpoſk 
Before we quit this ſubject, it muſt be farther obſerved, that, not on N. 
in fluid bodies, but in ſome alſo of thoſe which are conſiſtent, there may, ps wo! 
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perhaps, be more motion, than our ſenſes diſcern, A cluſter of ſwarming 
bees, view'd at a diſtance, ſeems to be one intire body; yet each part. 
cular bee has its diſtin& and peculiar motions : but theſe motions of then 
all deſtroy not the coherence of the cluſter ; becauſe, when one of the 
innermoſt bees removes, as ſhe lets go her hold from thoſe whereon ſh: 
reſted before, and quits thoſe which reſted upon her, ſo ſhe meets with 
others, on which to faſten ; and comes under others, which, in like man. 


ner, ſet their feet on her: ſo that, by this change of mutual ſupports, their Kit: 
coherence, and removes, are made conſiſtent : and if, inftead of bee, IR =. 
the ſwarm conſiſted of extremely minute, flies, their particular motions re 
would, perhaps, be inconſpicuous. And that ſome ſuch thing may happen Er ot! 
in conſiſtent bodies, ſeems probable ; becauſe, in wainſcot, and other hail Wl & 
wood, we often ſee little heaps of duſt, produced by putrefaction: and no: icht a 
only in cheeſe, but in apples, and other fruits, we often find maggots s 
tho* the rind be whole; which could not happen, unleſs the parts of the on. 
matter were variouſly tranſpoſed, and connected after a manner ſuitable w WR" 
the nature of the inſect to be produced. And, by the growth of bones in IS 
the bodies of perfecter animals, as alſo by the growth of the ſhells of oy: E "Bb 


ters, and ſnails, from a ſize inconſiderable at firſt, in regard of what the) 
afterwards attain to; and by ſome other reſembling particulars, it ſeems 
that the ſmall particles, which conſtitute even the ſolid parts of animals 
are not, whilſt the creature lives, exempt from ſome local motion. It hati 
been affirmed to me, by a very diligent obſerver, that he ſaw ſeveral pieces 
of gum ſweat out of an old wainſcot, that had ſtood above twenty years: 
and I have, ſeveral times, ſeen viſcous exſudations, like drops of turpet- 


tine, upon deal-boards, which had been uſed in buildings, 
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WHuidity, that one body may receive, by being mixed with another; but 
| AF e ſhall, at preſent, only obſerve, that it is not ſo ſafe, to foretel the con- 


1 


Files, to metalline and mineral bodies, to facilitate their fuſion, I diſ- 
ſolved crude copper in ſpirit of nitre; and, by evaporation, reduced the 
| ſolution to a vitriol. We alſo corroded, with two parts of ſpirit of nitre, 
one of good tin, and ſuffered the mixture to reduce itſelf to a ſubſtance, 
nwmoſt like meal; of this mixture, we put a parcel into a crucible, and 
a made it red-hot : we alſo expoſed ſome of it to a ſtrong naked fire, with- 
out finding it fuſe at all; tho? ſalt- petre be a fuſible ſalt, and tin very eaſy 
Eto melt. And tho? copper be of much harder fuſion, not only than tin, 
but even than ſilver; yet, being joined, per minima, with the ſame kind of 
Ehitrous corpuſcles, that had ſuch a contrary effect upon tin, ſo ſtrangely 
diſpoſed it to fuſion, that the vitriol would melt with the heat of one's hand. 
Nay, we have made ſuch a vitriol, either with ſpirit of wine, or Agua fortis, 
Is would, even in winter, ſtand melted for ſeveral hours together, by the 
heat of the ſun ſhining on it thro' a window. So fit it is, that we conſi- 
ber, as well the new texture, which mixed bodies obtain by the aſſociation 
ol their particles, as the conſiſtence of the particular bodies, before they 
Ne mixed. 


8 H. 


Wpinion be ſo generally receiv'd, that it may ſeem ſuperfluous to enquire af- 
rr other cauſes of theſe qualities; yet we ſhall venture to conſider the mat- 
er. And, having already taken a general view of fluidity, let us try what 
Wight it will afford us, to diſcover the nature of firmneſs. Now, ſince 
Wudity, and ſtability, are contrary qualities, they muſt be 2 
nder contrary notions; we may, therefore, conceive, that the firmneſs, or 
Wability of a body, conſiſts principally in this; that the particles which 
Fompoſe it, being ſomewhat groſs, are alſo at reſt, and have a mutual co- 


of teſton, whereby they are rendered unapt to diffuſe themſelves every way : 
they o that its three principal cauſes appear to be groſſneſs, quiet contact, and 


Implication of the component parts. 
to motion than leſs, when they are once at reſt ; it is obvious, that a body, 


more apt to continue firm, than if its component parts were ſmaller, 
nd thereby more eaſy to be diſplaced. By groſs corpuſcles, I underſtand 
ch as are ſcarce diviſible into leſs, by the agitation of the ambient air, 
any other cauſes of fluidity, And in ſpeaking of the fitneſs of groſſer 

cor- 


we might now diſcourſe of the advance, or hinderance, in reſpect of Px sies. 


— 
The confiſtence 
: 4 of bodies upon 
tence of a mixture of two or more bodies, from the bare conſideration of mixture, hard 


ne conſiſtence of thoſe whereof it is to be compounded. And to examine 70 determine a 
hat many chymiſts, without limitation, teach, as to the addition of Prior. 


rug chymiſts aſcribe the firmneſs of bodies to ſalt; and tell us that is Firm, 
WL the principle of coagulation, and the cauſe of ſolidity, But tho? this t 


As to the firſt, larger corpuſcles being, ceteris paribus, harder to be put 33 
| 1 viz. groſſne/ 
onſiſting of ſuch particles, is leſs diſpoſed to become fluid, and conſequent- f pare. 


— 
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Pa vys1cs. corpuſcles to make a firm body, I add cæteris paribus, becviſe *tis pot 
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pro 
that the breaking of the ſmall parts of a body into minute particles, „ — 
the more fit them to contribute to the firmneſs of the body where gros 
they belong. For the parts of the divided corpuſcles may, by their con gut 
minution, acquire a new, and perhaps a more irregular ſhape than hs bun 
fore; upon which account, they might be more diſpoſed to be entanele puts 
among the neighbouring particles, or be better fitted to get into, and ff „ 
the pores of ſome kind of bodies. And, in ſuch little particles, not og . 
the minuteneſs may make them lie cloſer together, and conſ:quently th: WAR*'* * 
better exclude the air; but the greatneſs of the ſurface, in proportion » anot! 
the bulk of the matter, may perhaps, in ſome caſes, occaſion a fuller co. mor 
tact, and ſo facilitate the conſtitution of a very firm body, in cafc theſe ere. 


Reſt and cobe- 
fon. 
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nute parts ſhall be diſpoſed to the beſt advantage for a full contact with ot 
another. But, from what was delivered of the ſize of parts, in treating d 
fluidity, it may eaſily be underſtood, how much the magnitude of then 
will conduce to firmneſs. We now pats on to the two other requiſites d 
conſiſtent bodies, the one whereof is the bare reſt of the parts which con. 
poſe the firm body; and the other, the intricate texture of ſuch parts. Ani 
either of theſe ſeems, alone, ſufficient to render a body ſtable; tho? nature 
perhaps, often makes uſe of both, to faſten the parts of the ſame boy 
more firmly together. 

If two bodies be once at reſt in contact, they muſt continue in that ſat, 
till ſome force, able to over- power their reſiſtance, diſturbs them. Anl, 


e. _ ere 
whatever is ſaid of the conſtant mobility of atoms, yet, that ſeveral pars WM i 8 
. . . . . * | 
matter may compoſe bodies, which need only juxta-poſition to u * 
them, whereby the air, or other fluids that might diſlociate them, are * 

4 a . 2 - 1 : f 1 ards, 
cluded, I am inclined to think, by what I have obſerved in grinding ar 
glaſſes : for here ſometimes the convex ſurface of one body being ground u-: . 
on the concave ſurface of another, the two ſurfaces will be ſo cloſely fu 1 
to one another, that a man is not able, without breaking one, or both, to pul RG. \ 


them directly aſunder; but if you will ſever them, you muſt be obliged WM "7 
— . $8 >. PP 
make one ſlip along the ſurface of the other: Which makes the glaſs-grinden 


often complain of the trouble they meet with in ſeparating ſuch bodies WM of 
Nay, if you lay two flat glaſſes, ground very true, and well poliſhed, upon bm: 
one another, ſo that their ſurfaces may almoſt every where touch, you mij heſs 
by lifting up the upper, raiſe the lower with it, as if the two plates of gd lobe 
made but one body. And I have often taken up four or five pieces of gli oy = 
at once, thus laid and preſs'd one upon another; and might, perhaps, hat munſt 
taken up a greater number, Experience alſo aſſures us, that if a looking: We. 
be held very level, with the unfoliated ſide downwards, and you rub a pics bs. 
of other very flat ſmooth glaſs a little againſt it; you may eaſily by that vi! ¶Micce o 


only, faſten them to one another, ſo that the lower, tho? large, will be 
ſtrangely ſuſpended between the uppermoſt and the ground. And, by be * Thi 
ſame way, we have made one conſiderably thick piece of marble take up an i: by 
ther, having firſt cauſed their flat ſurfaces to be carefully ground. Nor 5! ple of 
requiſite, that the glaſſes be flat, to make them adhere very cloſely wu . 
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provided their immediate contact be made in a large ſurface: for, having, Pu vs 10s. 
; purpoſely, applied a long glaſs-ftopple, of an almoſt conical figure, and well >—v=— 

ound, to the mouth of a thick quart- bottle, whoſe neck was long, of a 

WS irc convenient to receive the ſtopple, and ground within fit for it; we 

3 found, that theſe two glaſs-bodies, touching one another in a multitude of 

: parts, adhered together ſo cloſely, that, when the ſtopple was carefully put 

WT: wc could eaſily lift up the bottle by it, with above a pound of liquor in 

T:.* Yet here we muſt obſerve, that the ſticking together of ſuch bodies as The preſſure of 
ie of a ſenſible bulk, and whoſe ſmooth ſurfaces immediately touch one — 


another, may, poſſibly, not proceed ſo much from their parts being at reſt hefion in bodies. 
among themſelves; and, by their immediate contact, making up, as it 
ere, one body; as from the preſſure of the atmoſphere, proceeding 
from the weight of the ambient air, and from a kind of ſpring, by virtue 
Jof which, the air continually preſſes upon the bodies contiguous to it; 
though, thro' negligence, and, perhaps, ſome other cauſes, we neither feel 
it in our own bodies, nor take notice of it in others. Now this preſſure 
Wof the air every way, being ſuppoſed, I think the mutual adheſion of the 
ſmooth bodies we ſpeak of, may, probably, be aſcribed to this; that when 
vie ſmooth ſurfaces of two pieces of glaſs, ſo exquiſitely touch one another, 
Wthat none of the ambient air, is either intercepted, or admitted between them, 
Wh: under glaſs will ſuffer no preſſure on that ſide, which touches the 
Nypper, the parts of the upper glaſs having no ſenſible ſpring in them; whilſt 
at ſide of the under one, which is expoſed to the air, will be preſſed upon 
thereby: and there being, as we ſaid, no elaſtical preſſure on the other 
Wide of the glaſs to ballance this, no wonder that the lower glaſs ſhould 
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sr fall off from the other, ſince the weight that would carry it down- 
eus, is much too ſmall to overcome that force of the air, which thruſts 
75 Wat againſt the upper glaſs. Thus if a man ſhould, with his hand, thruſt a 
f by Ep late of iron, broad-wiſe, againſt the flat ceiling of a chamber; the iron 
1 Would not fall, as long as the force of the hand continues to preſs againſt 
8 50 Wt. Nor is it material, that, in our caſe, the preſſure of the atmoſphere 
17 7 ſuppoſed to force the lower glaſs upwards: for if we ſuppoſe the air to con- 
ns Wilt of innumerable little ſprings, bearing upon, and ſupporting one another, 
20" e lower whereof are bent by the weight of all the reſt, ipcumbent on 
0 uy em; it will be eaſy to conceive, that, near the ſurface of the earth, it may 
U iy rels almoſt equal every way ; and by a kind of recoil, from the terreſtrial 
: A : lobe upwards, ſtrorgly force any body, upon which it can bear, againſt 
f 5 a ny _; which has no ſuch elaſtic power to repel a body ſo preſſed a- 
37-3 BalNIT it. 
2 0 We ſnall now proceed to confirm our conjecture as to the reaſon why ſmooth 
a * jodies ſtick together, barely by juxta- poſition, or contact. And, firſt, tho” a 
ae cce of flat glaſs may be ſuſpended by a looking-glaſs, held parallel to the ho- 
by be * This ſtrong coheſion of the parts of mat- tact, is exceeding ſtrong, but reaches not far 
up ane ', 15 by Sir Jaac Neauton attributed to a prin- from the particles with any ſenſible effect. See 
N or bl ple of attraction, which, in immediate con- | Newton. Optic. p. 351-372. . 
Ogethet, | OS ; 
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Pavysrcs. rizon; yet, if, by inclining the looking-glafs, it loſeth that level, the (ma, 
— glass will flide downwards upon the ſurface of the greater. The r:4{» 


| ſaid, preſſed by the ſpring of the air; whilft the other ſuffers no ſuch pre. 
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whereof ſeems to be, that the gravity of the lower glaſs does not corg. 
derably reſiſt the horizontal motion of it, only the motion upwards, jy; 
chiefly, becauſe the ambient air is contiguous to the edges of the glaſß 
as well on the one ſide, as on the other: and fo the preſſure of the air . 
ing equal on every part of the edges, the gravity of the ſmaller glaſs is ng 
hindered, by the air, from ſliding down the ſhelving ſurface of the great: 
whereas, of the broad and flat ſides of the lower glaſs, the one is, as ys 


{ure from the looking-glaſs, to which it was applied. And ſo, if you tile 
a {mall open-mouthed glaſs, and plunge it into a veſſel full of quick-ſilre; 
with the mouth upward, that the quick-ſilver may fill it, without leaving 
any air in it; and if then, whilſt it is under the quick-ſilver, you tun 
the mouth downwards, and fo, keeping it upright, lift it up, till the 
mouth be almoſt come to the top of the mercury; the glaſs will remzjn 
almoſt full of quick- ſilver, tho? the upper furtace of the liquid metal in th: WMP 
glaſs be much higher, than the level of the ſurface of the quick-filver in the ſuſpet 
veſſel : and this will continue ſo, tho? you incline the glaſs, provided yu WS :<ti+; 
keep the mouth of it within the mercury. The experiment will alſo ſucceed, 18 We 
when made with water. The reaſon hereof ſeems to be, that the glal the ſi 
hinders the quick- ſilver in it from the preſſure of the incumbent air; wer. touch 
as, the quick-ſilver in the veſſel being expoſed to it, muſt, thereby, be air c: 
neceſſarily forced up againſt the ſurface of the inverted bottom of the canno 
glaſs, where it meets no elaſtic power to drive it downwards : for that it but,! 
is not nature's abhorrence of a vacuum, which keeps the quick: ſilver from ceſſar] 


deſcending, till ſome air can come to ſucceed in its room, ſeems clear from fected 
the Torriccllian experiment. And to ſhew, that it is not fo much the mer: WW ſuppo 
contact of bodies in a large ſurface, as its being ordinarily requiſite to the WW the fu 
excluſion of air, which, at leaft here below, keeps bodies from falling aſur- WM time : 
der; having, out of a large glaſs, cauſed a certain quantity of air to bc er: during 
tracted, we found, that, by immediately applying a book to the narrow ori- the lo 
tice of the veſſel, the book was afterwards readily lifted up, and ſuſtained in vulfior 
the air, as long as we pleaſed ; tho? the ſurface of the ſuſpended body could able tc 
be touched but by the ring, which incircled the orifice of the ꝓeſſel ; and of the 
_ tho? the weight taken up exceeded twenty oances. The cauſe whereof ſeems lurface 
_ plainly this; that, by the exſuction of fome air out of the glaſs, the elaſtic pendic 
power of the remaining part was much weaken'd, in compariſon of tht It were 
{pring of the external air; which being able to preſs the book againſt tht other, 
orifice of the veſfel with greater force, than the internal air could refit, Other 
the mouth and lips of the veſſel, on this occaſion, perform'd the part 0 Will be 
an intire ſurface, exactly fmooth. And, by the way, upon this princip* BW:oainſt 
may, poſſibly, depend the ſolidity of glaſs: for though its parts ſeem nd we ſup 
at all interwoven, and appear very ſmooth and flippery z yet, ſince the fr, air can 
which brought them to fuſion, may well be ſuppoſed to have ſub-divids Bitremel, 
them into very fmall particles, and to have thereby aſſiſted to exclude n marble: 
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air from between them, tis no wonder, if the immediate contact of ſuch Pg vs cs. 
mall corpuſcles ſuffices to make them hold together; for that their union i., , 
birict enough to keep out the air, appears, ſince the glaſs-blowers, and 
coe who diſtil in glaſſes, find not that it can enter their pores. Twere 
b proper to conſider, how much the juxta-poſition of corpuſcles, 
crowded together by fuſion, may contribute to the conſiſtence and brittle- 
ess of falt-petre, and other bodies, which, from an incoherent powder, 
ere readily reducible into one maſs: as, Iikewiſe, how far the ſticking to- 
W cher of the ſmall parts of pendulous drops of water, and fuch other 
WT liquors as are not thought to conſiſt of corpuſcles hooked, or branched, 
W may be aſcribed to the contact of their ſmall parts, and the excluſion of 
re air. But to return: tho' it be hence manifeſt, that the air hath a 
trong ſpring; yet, there appears no great neceſſity for it to ſhew why 
the two ſmooth glaſſes were able to adhere ſo cloſely. For a probable rea- 


vt: bn of that phenomenon may be aſſign'd from the preſſure of the air, con- 
n aaered as a weight. And, firſt, we muſt remember that a cylinder of 
th: ar, which is not without its gravity, recoiling from the earth, to the 
7: WS {uſpended piece of glaſs, being hindred by the reſiſting furtace of the ter- 


reſtrial globe from falling lower, muſt diffuſe itſelf, and, conſequently, preſs 
3s well upwards, as any other way. Next, we muſt conſider, that when 
the ſurfaces of two flat bodies, of any conſiderable breadth, immediately 
touch each other, and lie, both of them, level with the horizon; fince the 
air cannot move, in an inſtant, from the' edges to the middle, the lower 
cannot be drawn away downwards, in a perpendicular line from the upper 
but, by reaſon of the ſtiffneſs, and contact of the two bodies, it muſt ne- 
ceſſarily happen, that, at the inſtant of their ſeparation, ſhould it be ef- 
© fected, the loweſt glaſs will be preſſed upon by the whole pillar of air, 
ſuppoſed to reach from the top of the atmoſphere, and to have for its baſis, 
che ſuperficies of the under ga For, at that inſtant, the air having not 
W time to get in between the two glaſſes, there is nothing between them, 
e. during that inſtant, to reſiſt the preſſure of that air, which bears againſt 
the lower ſuperficies of the undermoſt ; and, conſequently, ſuch a re- 
vulſion of the lower glaſs cannot be effected, but by a weight, or force, 


could able to ſurmount the power of the weight of the above-mentioned cylinder 
; and of the atmoſphere; * Hence, we fee it is not neceffary, that the contiguous: | 
ſeems ſurfaces of the two flat glaſſes be parallel to the horizon ; for, if held per- 
late pendicular to it, their divulſion would not ceaſe to be difficult, 3 
of the It were attempted by ſuddenly pulling one of the broad ſurfaces from the 
ſt the other, in a level line, and not by making one of the ſurfaces flide upon the 


other: for, in the former caſe, the feparation of the contiguous bodies 
will be hindred, by the weight, or preffure of the lateral air, which bears 
againſt the broad ſides of the glaſſes contiguous to it. But as in theſe caſes, | 
m nt ve ſuppoſe the ſuperficies of the two glaſſes to be ſo exactly flat, that no 
e fire ar can come between them; experience has inform'd us, that it is ex- 
;y1ded tremely difficult to procure, from our ordinary tradeſmen, either glaſſes, or 
marbles ground near ſo true. We very hardly obtain'd a pair of round 
Uu 2 marbles 
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in di which would, for two or t 
PHaysICsS, marbles, of an inch or two in diameter, which Id, res 
ud 7 


| in the air by contact; tho they would call 
riſe each other; if the uppermoſt was drawn. up niinbly, before te 
E +-perkas - —— — wlew pre in the air; _—— om 
, vo 15 ea an inch and half in diameter, and as flat 3 1 1 
„ IT d conſidering, that it was the inſinuation of t r mw Ween 
omg Fear hindered them from ſticking ſtrongly together; ny 
* N as, for the moſt part, owing to that inequality of t " ur 
ae - . we ſuppoſed that the intruſion of the air mig y for 
faces, tho 4 1 — nted, by wetting the ſurfaces to be ons With pur: 
N 3 3 whilſt this liquor, which ſeems the freeſt yrs y 
ſpirit of wine ; we 9. cement to faften the ſtones together, ot = , 
city, would not — the air. But becauſe the eaſy 7am _ 
_w <A aq For adhere but by contact, may proceed 2 3 
ee — we try'd, in the firſt place, to faſten to tl — 5 
2 8 8 ad a button, ſo that the lower, when joine > ang 
— down, bor, not flip afide, being hindered by the vi 
ET bles were made to take up, a | 
_ = | ex —4 drawing up the upper marble, _—_ 
_ ith the lower marble, a ſcale with a pound n q 
up,. together wi cad the ſurfaces of the marbles with pure 5 0 
After go = : = them, by our wires, from flipping, aſide, we _ wr 
3 ae ke lower of them, ſeveral weights, at feveral _ _ 
- 1 be lling up the higher ſtone, often try'd how er " ow 
— n the lower; and ſometimes took up above an hundre oun - 
draw up wit hundred thirty-two ounces troy, beſides the ſcale that . 
_ ts x Feng marble itſelf ; the diameter of. whoſe ſurface was yy 
. ur f thirds But, becauſe the ſpirit of wine proved too fugi 1 
wr] nile for our purpoſe, we moiſten'd the ſurfaces. with a due N 
and * f mk; almonds z and thus we took up above _. un y 
3 5 at the lower marble. It was not by glewing t = , 
EE py the 21 enabled. them to make ſo much greater 1 l wt 
: 0 it of wine; for in caſe the flat ſurfaces of the joine diarl 
nn — Ho endicular to the horizon, ſo that the air mage : =—_ = 
ML bn looſer marble ſhould ſlide off, the weight of ſever Ln 
3 es, requiſite to draw them down, when they had N — one 
pi of wine evwecn them ; th chey would cal de of . 
| 3 | with oil; perhaps, Rule 3 
another, wk 2 R. — — its parts, and wn 
Wine, ws 4a 1 the little pores of the. ſurfaces; M 15 
mager 1 rotuberances. of the one, getting into the ſmall graces * 
— 24 more reſiſt the ſliding of the marbles upon one the! © faces 
oo 7 the oil, whoſe texture is better fitted to render their 
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And to ſhew, that the reſiſtance of ſuch contiguous marbles, to ſepara- PVYSICS. 


olumn of the atmoſphere proportionably larger; we cauſed two marbles 


ention'd, employ'd ſpirit of wine, to keep out the air from between 
em, we, after ſome tryals, with the uppermoſt of them took up the 
Wower, and four hundred and ſeventy ounces. But making uſe of oil of 


Wpunces troy 3 and, at the fame time, manifeſtly perceived the marble, at 
hich it hung, to ſtick firmly to the other: yet the interpoſed oil was fo 
r from being able, as a cement, to make theſe marbles adhere thus cloſe 
Wogether, that, in this laſt experiment, I made them very freely ſlide up- 
Wn one another, by impelling the upper to the right hand, or left, with 
2 y finger; and, having ſome time before, raiſed a weight not much in- 
Wcrior to the laſt, we, preſently, held the marbles with their edges down- 
Wards, and found, that, tho? in an horizontal poſition, they could not be 
Wcparated by ſo great an additional weight, they now preſently fell aſunder 
Wy their own. 
I know that the Perzpatetics, and generality of ſchool-philofophers, 
Will aſcribe this adheſion of marbles to nature's abhorrence, and dread of 
vacuum. But if nature did ſo violently oppoſe a vacuum, it is not like- 
Wy, that any force we could employ, would be able to produce one; yet, in 
Pur caſe, we find, that a little more weight added to the lower of the two 
narbles, will ſurmount their reluctance to ſeparation, notwithſtanding the ſup- 
poſed danger of introducing a vacuum thereby. But, without having recourſe. 
0 any ſuch diſputable principle, a fair account may be given ot the phe- 
pomenon, by the preſſure, or weight of the air. Let us ſuppoſe, that 
hen the marbles ſtick firmly together, the lower of them were faſtened to 
Whe ground; tho? here there appears no reaſon, why their power to reſiſt 
paration, ſhould be leſs then before, yet, it ſeems evident, that the up- 
dermoſt marble could not be perpendicularly lifted up, but by a force, 
at was, at leaſt, able to raiſe a weight equal to that of this marble; and 
i a pillar of air, having the ſtone for its baſe, and reaching to the top of 
he atmoſphere : ſince, at the inſtant of revulſion, before the air can get in 
perween, there is, for ought appears, no body under the upper marble, to: 
zelp the hand to ſuſtain the weight of that, and the incumbent. cylinder 
1 the atmoſphere, which then gravitates upon it, and, conſequently,. upon: 
he hand; becauſe there is no air, or other equivalent body underneath, 
o ſuſtain its part of the weight, as the lower air does, with regard to 
he heavy bodies, which reſt on it, and to the weight of the incumbent air. 
de need not therefore wonder, if when only a leſs weight than that of the 
entioned column of the atmoſphere hangs at the lower marble, it ſnould 
"Facts e capable of being drawn up by the upper, rather than ſuffer a divulſion 
rom it. Thus when two bodies, being faſtened together, are endeavoured. 
o be drawn aſunder by forces not able to ſeparate them, they will uſually: 


And both. 


V be made, three inches in diameter: and having, after the manner above- 


monds, inſtead of ſpirit of wine, we did, with our own hands, twice ſuc. 
| = raiſe, with the undermoſt ſtone, thirteen hundred and forty- four 


on, is greater in thoſe which, being broader, are preſſed againſt by a 
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Parsrcs. both} move that way, towards which either of them is the moſt ſtrong 
drawn. And I have fometimes obſerved, in trying the ſtrength of od. 
ſtones, if the load-ſtone be able to take up more than its own weight, yy 
may as well lift up the load-ſtone by a knite, as a knife by the load. ſto 
And tho? one accuſtom'd to judge only by his eyes, would have imagin; 
that when I held the great weights, formerly mention'd, ſuſpended in ths I 
air, there was no ſtrong endeavour to pull the upper marble from . Loc 
lower, becauſe my hand, being for a time held ſteady, ſeemed to be at ret, WE 
yet he will eaſily find a great miſtake therein, who ſhall conſider, that re. 
ther did the weight ſenſibly appear to pull the lower marble downyars, 
tho* my hand affured me, that the weight had not loſt its gravitation, An 
once, when the weight was caſually ſo looſened from the upper matble, 3 
ſuddenly to drop down, my hand, unawares, was, by the endeavour it en. 
ploy'd to ſuſtain the fallen weight, carried up with ſuch a violence, that} L ternal 
bruiſed it againſt the face of a by-ſtander, who chanced to hold his hea - other 
over the marbles. Neeſſar 
A braſs-valve, an inch in diameter, being cemented to the ſhorter leg d Wb odic: 
> long glaſs ſiphon, left open at the end of the other; this valve was e m. 
down to the bottom of a long glaſs body, full of water; till it was betwen the na 
a foot and half a yard beneath the ſurface of the water, when the water in ill al 
the pipe, reach'd as high as that ſurface. Then, an ounce-weight was put hs mad 
into the ſcale of a balance, oppoſite to that whereto one end of a firing ome 
was faſtned; its other being connected with the valve, whole parts were aly ti 
thereby to be drawn aſunder. Now when the water was emptied out df from 
the pipe, and the valve let down to the former depth, four ounces of addi poſed 
tional weight were requiſite to disjoin the parts of the valve, and let tie pf eac 
water get between. And when the valve, the fiphon being freed fron 


Dy the 
water, was raiſed gradually higher together with the pipe, leſs and I froth t 


weight was required to make the ſeparation ; an additional half ounct pyram 
proving ſufficient to disjoin the parts of the valve, when held but a lite Mong a 
below the ſurface of the water. From this experiment, attentively conl- rom 
der'd, it appears, that there certainly may be a great repugnancy, burly | 


on account of the gravity of the medium, to the ſeparation of ſmooth bo. of its | 
dies, join'd by immediate contact. But farther, having at length ſuſpend 
two coherent marbles, in a large glaſs, whence, by a certain contrivanct, 
the air might be gradually exhauſted ; we found, whilſt any conſiderabl Nov 
quantity of air remain'd in the glaſs, the lower marble continued to ſtick oper 
the other; but if the air was farther withdrawn, the lower fell from tt 
upper: when, if the latter were let down upon the former, whilſt tie hee, 
glaſs remain'd exhauſted, the upper marble might eaſily be raiſed with em t 
taking up the lower; yet when the air was let in, the marbles were ag ders | 
ſtrongly prefſed together, and made to cohere. 
From the whole, it appears, that tho* in bodies of a ſenſible bulk, whole ere { 
ſmooth ſurfaces. touch one another, the force of the air is the principi nothe! 
_ cauſe of coheſion ; yet, it ſeems, in general, a ſufficient cauſe thereof, tit ether, 


the parts of the body be at reſt by one another ; though, perhaps, ay 
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W quid body, that its {mall parts be in motion, nothing ſeems neceſſary to 
keep a body from being fluid, and. conſequently to keep it firm, but that its 
W contiguous parts be in a ſtate of reſt. 

Another requiſite to firmneſs, is the texture of the parts that conſtitute 


E. body; for, tho? the juxta- poſition, and reſt of theſe parts, may, Pe e 
I bly, alone ſuffice to make the body ftable ; yet texture feems to be the 
moſt uſual cauſe of ſtability ; and ſometimes alſo, it may ſuperadd à de- 
gree of that quality to what bodies have upon the former account only. For 
Who, while the parts of the body are actually at reſt, it cannot be fluid; yet 
Whoſe parts, if they cohere to one another but by reſt only, may, cter:; 
Poribus, be much more eaſily diſſociated, and put into motion by any ex- 
3 ternal body, actually moved, than they could if they were, by hooks, of 
other kinds of faſtenings, entangled with one another; it being often ne- 
Weeſſary, in this caſe, violently to break off theſe faſtenings, before the little 
Whodics, join'd together by them, can be ſer free, and put into ſuch a ſepa- 
Write motion, as is requiſite to conſtitute a fluid body. We formerly illuſtrated 
Whe nature of fluidity in the white of an egg; let us now try, whether it 
vill alſo aſſiſt us in our ſearch after the cauſes of ſtability. When an eg 
made hard by boiling, ſince nothing appears to get in at the ſhell, antes 
tring ome calorific atoms, and perchance fome fmall particles of water; it is not 
were aſy to difcover from whence this change of conſiſtence proceeds, unleſs 
ut of from a change in the texture of the parts, whereby they are connected and dif- 
addi poſed afrer a new manner, fit to make them reciprocally hinder the freedom 
et tie pf each other's motions. But if, inſtead of hardening the whites of eggs 
from by the heat of the fire, you beat them into a froth, you may perceive that 
d roth to retain the nature of a ſtable body; for it may be raiſed up into a 
ounce pyramid of a confiderable height, And I have made, with a little care, a 
line long and proportionably thick body of theſe bubbles, hang down like an iſicle 
con- rom my finger, without falling: yet in theſe, there appears no alteration. 
barely ade in the fluid body, except a mere mechanical change of the diſpoſition 
th bv- f its parts: which may be confirm'd by water agitated into froth; for 
ended erein the bubbles will quickly ſubſide, and fall back into water, of the ve- 
vane, lame conſiſtence it was of before. 
lerable Now there are feveral ways, whereby a body may be put into a texture, 5 ra aaf 


ne concretion be removed from place to place. For bodies of fenfible Pa ys1cs. 
bulk, being either fluid or conſiſtent; and it being the chief requiſite of aa 


Texture ano- 


tick w proper to make it firm; tho?, for the moſt part, one of them is not em- of producing 


heſe, ſeems to be the fitneſs and ſhapes of the component particles, to faſten 
hem to each other; as if ſome were figur'd like the handles of backets, and 
hers like the hooks employ'd to draw them; ſome like buttons, others like 
oops; ſome like male, others like female fcrews : or, as if many together, 
ere ſo variouſly branched, that their parts may be imterwoven one within 
nother, and not prove eaſily ſeparable ; thus only by twifting threads to- 
ther, they are ſo well faſten'd to one another, as to conſtiture a cable, 
much is not to be broken without a vaſt force. * 


ploy'd a- part, but two or more in conjunction. The firſt and chiefeſt of 1515 beæture. 
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dy. Something like this appears, upon mixing the diſtilb'd liquor of nine 
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And ſo numerous may be the correſpondent figures, fit to faſten ho 
to one another, that it is very poſſible for two fluids, upon their cagy, 
ction, to intangle their parts, and thereby acquire ſuch a new ttt, 
that they cannot diſſociate themſelves, nor flow after the manner of liquy 
but remain ſo connected, and unactive, as to become one entire firm hy. 


and that made per deliquium out of fixed nitre, which will thus prefey. 
ly coagulate into faline and ſtable bodies. But this ſeeming only a g. 
union of the ſaline particles, that ſwam in the aqueous parts of the mixe! 
liquor, which, after this ſeparation, remains both in greater plenty tun 
the ſaline parts, and as fluid as before; we ſhall add another inſtanes, 
to ſhew how much the firmneſs of bodies depends upon their texture 
If you take, then, the rectified ſpirit of wine, and dephlegmed fir 
of urine, and mix them in a due proportion, you may, in a minutz 


than 
took 
coag 
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= whic 
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with 
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turn theſe two fluid liquors into a conſiſtent body; and, I have imme. T 
diately, upon the ſhaking of them, ſeen them ſhoot like ſnow, and a. p 
quire ſuch a conſiſtence, that I could, without ſpiiling the mixture, m cold 
the veſſel upſide down. But this experiment will not ſucceed, unleſß bath | degr 
the ſpirits are exactly dephlegmed. Yet ſo much doth this coagulation de- as ſul 
pend upon the ſalt of urine, as being of a particular texture, and not az part 
barely urinous, that ſufficiently rectified ſpirit of hart's-horn may be her ther 
uſed in its ſtead; tho? even a rectified ſpirit, drawn from unfermented urine, I the \ 
hath failed of producing the ſame coagulation. But it is farther remarkable Pear 
in this experiment, that the white ſubſtance, being put into a glaſs-veſ{, and 
exactly ſtopp'd, and kept in a gentle heat for ſome months, will, for th: hides 
greatelt part, reſume the form of a limpid liquor; as if either all the crookel then 
particles, that connected the ſmall coalitions, were, by this means, broke fluid 
off; or the ſame little concretions, after various attempts to get clear d tion 
each other, at length extricated themſelves, and became able freely to ſhif those 
their places, and form a liquor. And having digeſted a convenient pro- of t 
portion of pure Saccharum Saturni, made with ſpirit of vinegar, and rec A 
tified ſpirit of wine together, I found the mixture ſo changed in point d Tonf 
conſiſtence, that, upon inclining the containing veſſel, none of it would text. 
run down the ſides: yet, by the bare addition, even of a very fix'd und latil 
very dry body, this coagulum may, in a few hours, be reduced to a permi {ubf 
nent liquor. But, becauſe it is not eaſy to procure ſpirits pure enough to viel 
make this experiment, we will ſet down another quick way of hardening veni 
one fluid body by another. If you beat the white of an egg, till it be. the | 
come thin, and then ſhake well into it, about half its quantity of tri oil, 

ſpirit of ſalt, the mixture will, in a few minutes, be ſo coagulated, thut fluid 
not a drop of liquor will run from it. Another experiment, of the ſame amb 
nature, we have from Sir Francis Bacon, of coagulating the whites of eg ſy tl 
with ſpirit of wine; and, by ſhaking the two ingredients well together {win 
I have found it ſucceed. He ſuppoſes, indeed, that this coagulation g00c 
proceeds from the heat of the ſpirit of wine ; but that ſpirit, doubt diſt 
leſs, abounds with a piercing falt, which may very well ſuffice for ti! \ 


pur . 


| 1 
q ; — even by a crude ſalt; for, by long beating the white of an egg, with 
„ a lump of alum, you may bring the greateſt part of it to a white curd, 
„68s that if we will allow this coagulation, to be performed by the heat of 
* ppirit of wine, this heat muſt be only ſuch, as may be aſcribed to the active 


W particles of ſaline bodies, which yet are commonly accounted rather cold 
than hot. But becauſe I doubt how juſtly they are reputed ſo, I purpoſely 
took the ſerum of human blood, and endeavour'd, though in vain, to 
ceagulate it with ſuch ſpirit of wine, as would coagulate the whites of eggs; 
yet this ſerum will coagulate by a gentle heat of embers, as ſoon as they: 
B which makes it ſuſpicious, that the effect proceeded from the greater cor- 
reſpendence in texture, of the ſpirit of wine, with one of the liquors, than 
W with the other, rather than from the heat aſcribed to it, which did not at 
all coagulate the ſerum. 

= Thus the eſſential oil of aniſeeds, which, in the heat of ſummer, remains 


ure 
Irie 
ute, 


. 
i ss perfect a liquor as other chymical oils, contrary to them, during the 
vn cold of winter, coagulates into a body like camphire, and not without ſome 
wth degree of brittleneſs. We may add, that the liquor diſtilPd from benjamin, 
de. is {ſubject to much more frequent viciſſitudes of fluidity and firmneſs; for 
t x & part of it, all the year long, continues in the form of a blackiſh oil, and 
here the reſt, according as the ſeaſon of the year, or the time of the day, makes 
ins, te weather cold, or hot, frequently changes its texture; ſometimes ap- 
able ring the ſame with the oil juſt mention d; ſometimes ſhooting into clear, 
ſe, and variouſly-ſhaped cryſtals ; which faſten themſelves to the bottom and 
- the ſides of the veſſel, till a warmer part of the day, or of the ſeaſon, -diſſolves 
hed them again into a liquor. And this may allo ſerve to confirm, that the 
when fluidity of ſome bodies depends, almoſt wholly, upon the various agita- 
ir of WS tion of their parts; for, in theſe inſtances, the parts of the aniſeeds, ant 


ſhift 
pro- 
rec- 
nt of 
ould 
| and 
rm 
h to 
ning 
t be. 

true 

that 
{ame 
egg 
ther, 
Aion 
zubt- 

tails 


pur l 


| thoſe of the benjamin, upon the operation, or abſence of the languid hear 
of the air, conſtituted a fluid, or a conſiſtent body. | 

And, as we have ſhewn, that two fluid bodies may be aſſociated into a 
donſiſtent one, ſo, on the other hand, a fluid body may, by the change of 
texture, be divided into two confiſtent ones; as in drawing the more vo- 
latile parts of ſallad-oil, where neither the liquor that comes over, nor the 
lubſtance which remains behind in the retort, is fluid, tho' the oil which 
yielded them were ſo. But before diſtillation, putting to the oil a con- 
ventent quantity of common ſalt, and another thing or two, fit to change 
the texture of the branched particles whereof it conſiſts, I then obtain'd an 
oil, that dropt into the receiver, in the form of a liquor, and continued 
fluid, I have, likewiſe, practiſed a way to purify the dark, muddy oil of 
amber, drawn per /e, ſo that a large proportion of it would come over ve- 
ry tranſparent, and finely colour'd ; and the liquor thus prepar'd, will 
im even upon ſpirit of wine. My method is, to take two pounds of 
good brandy, one of ſea- ſalt, half a pound of the oil, and mix them, and 
uiſtil them together. 


6 XX . Salt- 


rpoſe. And we have not only produced the like effect with acid fpirits, Py ysrcs. 
. \ 0 
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Pays1cs.  Salt-petre, by being diſſolved in a ſufficient. quantity of common Watey 
— Mill ſeem to be loſt therein; and to conſtitute with it, one uniform flu 
ſubſtance ; but, if a competent quantity of that water be exhaled, the (alin 
particles, by re-uniting themſelves, form into ſtable cryſtals of determing; 
figures. Which will ſuggeſt a way, whereby ſome bodies may be. 
come firm and ſolid, by the admixture of a due proportion of water, 
or ſome other liquor. For though the ſmall parts of ſuch fluids, being 
themſelves in motion, are apt to communicate ſuch an agitation to others, 
as fluidity principally depends on; yet an equal, or a double weight of oi 
of vitriol, diſtill'd from running mercury, will, when far the greateſt pin 
of the liquor is come over, leave a very white powder, confiderably fix'd, 
behind it. And in preparing the beſt Mercurius dulcis, the quick-ſilver i 
ſo intermix'd with the ſalts it carries up in ſublimation, that the dry and 
brittle body they compoſe, may contain much more mercury than falt 
And other experiments may ſhew, that the mixture of a convenient 
liquor may cement bodies into one hard concretion, which would ſcare: 
otherwiſe happen: for, different qualifications may be requir'd in a bo- 
dy, whilſt it is conſtituting, and when it is conſtituted. - And though tl: 
motion of the parts that make it up, oppoſe the firmneſs of a formed boch, 
yet it may conduce to make a firm body: for, when a great many har 
corpuſcles lie together, looſe and incoherent, they reſemble a fluid; 
whereas, by the mixture of a liquor, thoſe looſe corpuſcles being, for a 
while, diſſociated, and put into motion, they may, after many evolution, 
apply themſelves to one another, after the manner moſt requiſite to make 
them touch in larger ſurfaces. Thus, in the burning of alabaſter, if th: 
powder, after it hath done boiling, and been ſufficiently calcin'd, be wel 
beaten ſome hours aiterwards, and temper'd up with fair water, almoſt» 
a thin conſiſtence, that fluid ſubſtance will, in a few minutes, begin to ex. 
change its fluidity for firmneſs ; ſo that if it were before caſt into a mould, 
it will perfectly retain the -impreſfion thereof. And that here there is, icr 
a while, ſuch an agitation of the hard parts, produced upon the affuſion 0! 
the water, and afterwards an excluſion of the ſuperfluous water, appeus 
trom hence; that when any conſiderable quantity of burnt alabaſter is ten- 
per'd with water, the mixture ſoon grows ſenſibly hot, and ſometimes cos. 
tinues ſo for a pretty while: and having purpoſely fill'd a new half. pit 
vial with this liquid mixture, and ſtopp'd it up cloſe, in leſs than halt 21 
hour it crack'd the vial in ſeveral places, and diſcharg'd itſelf, at th! 
creviſes, of about a ſpoonful of clear water; the remaining, mixture tc: 
taining perfectly, the figure and dimenſions of the vial, and growing hard! 
than chalk. And, let me add, that ſome other ſubſtances may thus afforl 
much more ſolid bodies, than burat alabaſter : whence it would be of goo! 
uſe to enquire what others are, by this means, reducible to a laſting ſolidr 
ty. Fournier, after having told us that the Romans made the faireſt hat- 
bours in the world, by the help of a certain ſand, to be met with at Cums, 


and Puleoli, in the kingdom of Naples, which, mix'd with a thitd 
part 
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maurble-lime, that was excellent for any work in the water. For, having 
here made a bed of great ſtones, they caſt upon them large quantities of 
maſe aſhes, inſtead of mortar 3 and the water, betwixt the ſtones, having 
temper'd them up, ſo petrify*d them, that, in a ſhort time, they became as 
hard as marble. That the various motions, and juſtlings of the hard par- 
nccles, conduces to their uniting into one ſtable concretion, ſeems confirm'd, 
by what we have obſerv'd in ſome ſaline liquors, eſpecially certain par- 
W cl; of ſpirit of hart's-horn, which, whatever were the conſtitution of the 
ambient air, remain'd fluid, ſome of them for many months; after which, 
the {aline corpuſcles began to ſhoot, at the bottom of the remaining liquor, 
W into exquiſitely figur'd cryſtals. For this ſpontaneous coagulation, hap- 
pening ſo late, ſeem'd to be preceded by numerous evolutions ; whence, at 
length, the little bodies came to turn thoſe parts of themſelves to each 
other, by which they might be beſt faſten'd together, and conſtitute a 
firm body. For this coagulation proceeded not from the evaporation of 
che ſuperfluous liquor, becauſe the glaſſes were carefully ſtopp'd; and if 
any thing could get away, it muſt have been a ſubtile ſpirit, which would 
E only have left the remaining liquor more aqueous: and it is well known, 
Eo thoſe who deal with ſuch kinds of liquors, that the more aqueous they 
© are, the leſs they tend to cryſtallize. And, having in a cryſtal vial, carefully 
kept a quantity of well-colour'd tincture of amber, made with pure ſpirit 
Jof wine, it remain'd fluid for a year or two; but, after two or three years 

more, I found ſeveral yellow lumps of amber, almoſt like beads, with- one 
ſide flat, here and there faſten'd, partly to the bottom, and partly to the 
des of the glaſs, | 


which, by their ſhape, or motion, oppos'd the coalition, or diſturb'd the 
Welt of the other particles, whereot the body conſiſted. 2. By hindring 
the motion of the little bodies that compoſe it. And, 3. By conſtituting 
nith the particles it conſiſts of, corpuſcles more unapt for motion, and fit 
vor mutual coheſion. To theſe ſeems reducible the way of coagulating 
ilk by runnet, whoſe ſaline particles pervading the body of that fluid, 
not only make a commotion in the parts of it, but faſten the branched par- 
cles thereof to one another, and, with them, conſtitute a body of another 
ure: when the weight of theſe curdled bodies, reducing them, by de- 
"ces, into a èloſer order, ſqueezes out the thinner liquor, which the 
unnet was unable to coagulate; and which, being thus ſever'd from the 
roſſer parts of the milk, may well be more fluid than the milk itſelf. 
nd that there is ſome coalition of the particles of the runnet, with the 
iu, bagulated ones of the milk, appears by the complaints made of cheeſes 
third alting too ſtrong of the runnet. And tho? we here aſcribe the coagulation of 

pat full, to the ſaline particles of runnet, yet oil of vitriol, the juices of _ 
is XX 2 DP 


art of quick-lime, acquires, in the water, the hardneſs of flint, ſubjoins, Pa rs:cs. 
that in Flanders, near Tournay, he ſaw a certain ſort of aſhes, made with w=w—=— 


Another cauſe of ſtability in bodies, is, the admiſſion of adventitious Aventitiaus 


Corpuſcles into their pores : of the ways wherein this may happen, theſe Pate, may 
conauce 19 


ppear to be the chief. 1. By expelling thence thoſe voluble particles, ——— 
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PaxsIcs. ral. herbs, and other things, will do the ſame.. I have prepared a fl of 3 * 
— — the ſame nature with the Sal mirabilis of Glauber, which ſeem'd to have: Þ diſtit 
power of coagulating common water; for; being diſſolv'd in a conventn WG men 
quantity of it, almoſt the whole mixture will ſhoot together into fine cry. 4 m 

tals, apparently of an uniform ſubſtance, and fo brittle as to be puly::; And 
ble; tho? the concretion may have fuch a proportion of water in it, thy Wc: 

when the experiment has ſucceeded well, I have, from three parts of upon 

ter, and but one of ſalt, had about four parts of cryſtals. I have alſo pr. 4 quor 
ared a whitiſh ſubſtance, which would not only deſtroy the fluidity a I powe 
E other liquors, but give a conſiſtence to a large proportion even gf gi hat u 
of vitriol; the parts whereof are ſuppoſed to be vehemently agitated table 

And at the bottom of a well-ſtopp'd vial, I have kept a little of this pov. MM may 

der under a conſiderable proportion of oil of vitriol, which appear'd c. other 

ſiſtent, without having affected the powder, whereon it had been only them 

poured, and ſuffer'd to ſtand in the cold for a day or two. And if upon E never 

whole cryſtals of nitre, very well dried, and contain'd in a vial, you gents mean. 

pour good oil of vitriol, till it ſwim about half an inch above the fil; | becau: 

and leave the vial cover'd with paper, at reſt, in a cool place; the liqui 1 ſtopp 


will, if the experiment ſucceed,, ſlowly ſettle itſelf about the nitre, b poſe, 
that the vial being inclined, it will not run out. And that in coagulating on, th 
quick-filver, by the vapour of melted lead, ſome metalline fumes really MiWthe pa 
enter the quick- ſilver, feems probable, from the waſting of lead by fuſion, bose!) 
and the effects aſcribed by chymiſts to the fume of lead upon gold. Ani MiWthcreb 
a phyſician of my acquaintance, keeping ſome lead long, in fuſion, to re- Nef the 
duce it per /e into a calx, and holding his head often over the meltine- Net tor: 
pot, to obſerve the alterations of the metal, was ſuddenly purged ſeveral Wome « 
times upwards and downwards; which both he and I aſcribed to the me. Voſel) 
talline exhalations. And tho' I ſuſpected the congelation might proce: from t 
from the loſs of ſome ſubtile ſubſtance, that formerly agitated, but . ſtrong 
ter deſerted the mercurial corpuſcles; yet that the concretion of the quick- Wem 
filver might be effected by ſome benumbing vapour of the lead, {ſeems of the 
confirm'd by an obſervation of that great geometrician, Dr. Wallis, and others mes, : 
at Oxford; who in making the experiment under conſideration, found, ſerve t 
that upon the firſt fuſion of the lead, the quick-filver being tied up in © bſtenct 
rag, and, before it grew too cool, immers'd therein, was very well coagi- impulſ 
lated by it; but when they came to melt it the ſecond time, and put othet more | 
quick-ſilver into it, the experiment would not. ſucceed: which icems 0 thereb) 
prove, that there is in lead a coagulating ſteam, or ſpirit ; but in ſo ſmall! ae, at 
proportion, that it almoſt totally diſladges, or ſpends itſelf, upon the firt uid, 1 
opportunity it meets with, of paſſing into quick-ſilver. Pouring ſome col butter; 
mon ſallad- oil upon Agua fortis, it at firſt floated together. on the top of i preſs'd 
but after ſome hours, had its: texture fo chang'd, by the aſcending iteam* liquor 
that it vas turn'd into a white conſiſtent body, reſembling butter. I* ore f 
like we have perform'd with. exprefſed oil of ſweet almonds. And ele, an 
times pouring off the ſame Aua furtis, or ſpirit of nitre, wherewith | he mi 
coagulated. oll- olive, from: the butter: like ſubſtance, I have caſt camp 


oil of t 


HFluidity and Firmnef. 


wo 
1 
—* 


W ncnſtruum, unaſſiſted by fire, turn'd a brittle body into a liquor, and vice 
q verſa ; for common oil ſuffer*d to float long enough upon it, will be brittle. 
and this brittle ſubſtance, ſeem'd to receive a more durable alteration from 
W the menſtruum, than we expected: for, when melted with heat, it would, 
$ upon cooling, become again conſiſtent ; and I could not reduce it to a li- 
W quor, by mixing it with oil of tartar per deliquium; which has a great 
power to mortify acid ſpirits, ſuch as Agua fortis, and ſpirit of nitre. The 
W laſt way whereby external corpuſcles, entring into a body, may give it a 
W table conſiſtence, is, by cauſing ſuch a commotion in the parts of it, as 
may make them apply themſelves. one to another, in a greater ſurface, or 
Wotherwiſe complicate and diſpoſe them after the manner requiſite to make 
them ſtick. together. This way of rendring bodies conſiſtent, is ſeldom or. 
never employ'd by nature, without the concurrence of ſome of the other 
FWincans already mention*d : but we have diſtinguiſn'd it from the two laſt, 
W becauſe, in them, we ſuppoſe ſome of the adventitious corpuſcles to be 
aopp'd in the body, to whoſe firmneſs they conduce; but here we ſup- 
poſe, that without materially concurring to conſtitute the body they work 
Jon, they only agitate, and variouſly move the particles it conſiſts of; ſo that 
the parts, which formerly either mov'd ſeparately, or adher'd together bur. 
booſely, are now reduced to a cloſer order, or more implicated texture, and 
thereby more firmly connected to one another. That the bare diſpoſition 
gef the parts of a body, with regard to each other, without any addition 
Jef foreign matter, will greatly conduce to ſtability, we may ſee both in 
ſome examples formerly mention'd, and in oſier wands, which, when lying 
looſely in a heap. together, may each of them very eaſily be diſſociated 
from the reſt ; but, when they are breaded into a baſket, they cohere fo 
Wiirongly, that if you take up any one of them, ycu raiſe all the reſt. 
Ne might add thoſe many obvious inſtances, wherein, by the bare texture 
of the ſlender hairs, or threads whereof wool or filk conſiſts; cloth, ſtock- 
mgs, and many other durable garments, are made. We may, alſo, ob- 
ſerve the force of bare motion, in altering the texture, and, thereby, the con- 
biſtence of bodies in the common way of churning : for there the external 
impulſe, makes a great commotion in the parts of the cream ; whence the 
more branched corpuſcles, meeting with one another, are intangled, and 
thereby ſeparated from the reſt : and, after many occurſions, all theſe parts 
are, at length, faſten'd to one another; and excluding thoſe of the thinner 
uid, which ſeem not ſo conveniently ſhaped for mutual coheſion, conſtitute 
butter; which is made yet more conſiſtent, . or compact, by being com- 
preſsd, as the parts thereby reduced into a cloſer order, ſqueeze out the 
liquor which was intercepted amongſt them. It will, perhaps, be thought 
more ſtrange, that a fluid body, nay, a diſtill'd liquor, which is very vola- 
tile, and paſſes for ſimple, and homogeneous, ſhould, by motion, without 
the mixture of any new matter, be made coherent; yet, even the chymical 
oil of turpentine, may, in a great meaſure, if not wholly, be 1 

without 


j into it, which, without heat, was thereby reduc*d to an oil, retaining a PR sIcs. 
Adiſtinct ſurface from the menſtruum whereon it floated ; ſo that the ſame e 
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Pays1cs. without addition. A very expert chymiſt ſhew'd me, in a receiver, ſg, 
hh dil of turpentine, which he-had often diſtill'd over per ſe, very much 01, 
| culated into a whitiſn and conſiſtent body; athrming, that he had, ſome. 
times, by frequent diſtillations, without addition, obtain'd from clear oil q 
turpentine, a far greater proportion of ſuch a ſtable ſubſtance; whyj 
conliſtence, whether it thould be aſcribed to the fire's breaking the oily cg. 
| pulcles into parts more fit for mutual coheſion 3 or whether it proceed 
from a new texture of the ſame corpuſcles, happening from thoſe yarigy 
evclutions, to be diſpoſed after ſuch a manner, as to complicate, 9 
otherwiſe connect them, I need not now enquire : 1t 1s ſufficient, thy 
we hence ſee how much even motion, without the addition of any ſenſibl; 
ſubſtance, may, in fome caſes, conduce to firmneſs. I have obſery(, 
that oil of wax, diftiiPd in a retort, with a proper addition, tho? at fert 
it chicfly came over in the form of a butter, yet, by ſtanding in a cod 
place, and in cool weather, it would gradually reſolve into a tranſpr 
rent oil. f 
But what if fluidity and ſtability depend fo much upon the texture of 
parts, that by the change of that texture, the ſame parts may be made 
permanently to conſtitute either a fluid, or a dry body? An inſtanceof 
this is afforded us by quick-ſilver; for, if ſome ounces of that fluid mine- 
ral, be put into a convenient glaſs-veſſel, and that veſſel be firſt exaftly 
ſtopp'd, and kept for ſix, eight, or ten weeks, in a ſand furnace, , whok 
heat may be ſtrong and conſtant, the corpuſcles that conſtitute it, will 
after innumerable revolutions, be ſo connected to one another, that inſtead 
of a fluid body, they will appear in the form of a red powder, which 
chymiſts call precipitate per /e. But to do this more expeditiouſly, take half 
2 pound, or a pound of quick-ſilver, and, with a ſtrong fire, diftil it out 
of a glaſs retort; and, for the moſt part, there will remain in the bot 
tom, and about the ſides of the veſſel, a little red powder, which ſeems 
to be nothing but part of the fluid body turn'd into a dry one, in eigit 
or ten hours time. After what manner the fire produces ſo odd a change 
in the quick-ſilver, I preſume not to know. It is true, that tho? the cor- 
uſcles of liquors touch one another but in part of their ſuperficies, yet 
they all of them ſeem to have ſome degree of viſcoſity, flight complication, 
or adheſion of parts; as appears by their being ſo eaſily reduced 1nto 
thoſe thin membranes, or films, which we call bubbles: ſo that not only 
ſpirit of wine will afford them, but even quick-filver, notwithſtanding is 


Firmneſ may 
be the refalt 
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lar texture. 


ponderofity, being ſuffer'd to fall in a flender ſtream, into a veſſel almoſ 


full of the ſame mineral, yields numerous and large bubbles, though they ar: 
not laſting, Hence it might be imagin'd, that in this operation, ſome {uct 
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change is made in the quick-ſilver, as we formerly obſerv'd in the white 
of an egg; when, a new diſpoſition of its parts, cauſed either by heat, 0 
concuſlion, makes it a kind of ſtable body: or elſe it may be argued, thi 
there is a variety of parts, in quick-filyer, from the great variety of its e- 
fects upon other bodies; and that by the frequent evolutions, which tit 
lire makes of thoſe parts among themſelves, they come, at length, * 
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Wc applied to one another, as either to lock into each other, or ſlip upon Py ys1cs. - 
one another's ſurfaces, ſo that as much of their ſurfaces immediately touch 
W.. is requiſite to make them cohere. Theſe conjectures, and many others, 
Jnay be propoſed, but, I fear, all of them will not ſolve the phenomenon. 
Nor were we much inſtructed, from viewing our mercurial precipitate in 
Wn excellent microſcope : we hence only diſcover'd, that the red powder 
had in it many corpuſcles of various other colours; and that the little 
grains had no determinate ſhape, but appear'd like ſlender fragments of 
red coral. And having put ſome ſmall duſt of a ſhining precipitate of gold 
and mercury, into the ſame glaſs, all we could diſcern was, that the 
little grains of this, differ'd from thoſe of the other; being ſo tranſparent 
Whroughout, that any one would have thought he beheld the beft fort of 
Whoſe precious ſtones calPd granats. But tho* we pretend not to ſhew, 
how the new texture is produced in the quickſilver, yet to make it ſtill 
more evident, that its change of conſiſtence proceeds from its change of 
Wexture, we will add, that having a deſire to try whether our powder could: 
Pot be made fluid again, I procur'd ſome precipitate per ſe; which being 
de eigb'd, and put into a convenient glaſs, was carefully urged with a naked 
of 4 re; and, at length, it roſe, by degrees, in fumes, which ſettled in the neck 
ne- WW the glaſs, in many drops of running mercury; all which, being collected 
ys one, we found that there wanted but about a ſixth or ſeventh part of 
ol: bat we had put in; and, perhaps, we had not wanted that, only the ve- 
ill, emence of the fire melted the glaſs, which took up ſo much of the 
ai powder, as made a great ſhew thro' it, after we had remov'd what was 
fich ſed, from the fire. Having half an ounce of a certain mercury, which 


half took for that of lead, 1 found I could, barely by ſhaking it long together, 
out educe 1t to a black powder; in which form it would continue as long as 
bot- pleas'd: and barely by dextrouſly rubbing it in a marble mortar, I could 


ms nmediately reduce it to a running mercury again; which quick paſſage 
cit om one to another, being made without the help of fire, or without 
ance dding, or taking away any viſible ſubſtance, ſhews how greatly motion 
cor: i nd reſt, and the texture of the component parts of matter thence reſul- 
| yet P'S: may contribute to fluidity and firmneſs. Hence we learn what to 
tion, nk of the doctrine of ſome modern philoſophers, who teach, that a fluid 
int ody is always diviſible into bodies equally fluid, as quantity is into quan- 
only tes; as if the particles of fluid bodies muſt alſo be fluid themſelves : for, 
ng is AE aPpears, that quick-ſilver, and ſome other actually fluid bodies, greatly 
Imo onſiſt of hard corpuſcles, ſince, by the change of their texture, they may 
ey are 8 depriv'd of their fluidity, and become ſtable. We ſee, alſo, that the 
e fuck land ſolid particles of ſalts, diſſolved in common water, and of filver 
lolv'din Agua fortis, being, by thoſe liquors, ſufficiently diſſociated, and 
Parately agitated, with them conſtitute fluid bodies. And, by putting to- 
ther, in a glaſs retort, one part of quick-ſilver, and four of common oil 
vitriol, and diſtilling them in a ſand furnace, with. a ſtrong fire, there 
main'd in the bottom of the veſſel, a ponderous calx, ſo far fram fluid, 
- It was but in part diſſoluble in water, And what ſeems to prove, that, 

in 
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PyHnsICs. in the very liquid oil of vitriol, tho? a diſtill'd liquor, the ſaline corpuſcls 
konrn— which chiefly compoſe it, retain their ſtiffneſs ; by ſteeping our calx in fi 
water, we could ſeparate from it a conſiderable quantity of partichy 
which, upon the evaporation of the water, coagulated into numerous (lin 
and brittle bodies: and that theſe proceeded rather from the menſtryp 
than the metal, we were induced to think, by obſerving, that the dry cx 
before any water was poured on it, weigh'd a great deal more than th 
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Ie 
quick- ſilver, when it 5 put in; and the oil of vitriol that was abſtracted, 4 nh 
great deal leſs than before it was committed to diſtillation. Nay, I ch. 1 o one 
ſerved in a glaſs, where I kept a quantity of oil of vitriol, that there ſp. q by a 
taneouſly faſten'd themſelves to the ſides, little ſaline cryſtals, which 1 parts c 
Found hard and brittle ; but when I had expoſed them to the air, they pr. MiWnothe 
ſently reſumed a fluid form, and appear'd to be oil of vitriol. In the <. boune 


ſervation alſo, lately mention'd, of the ſpontaneous coagulation of ſpirit q 


| 7 | | ven u 
hart's-horn, it ſeems evident, that bodies, which are all, or moſt of then, 


motion 
hard, and appear ſo when they are commodiouſly connected to each other, epend 
may yet conſtitute a fluid body, when reduced to a ſufficient ſmallneſs, ad Ixtur 
put into a convenient motion. And, indeed, if the leaſt particles of fit artar, 
bodies were not endowed with their determinate bigneſs and ſhapes, but ſud fume 
fluid bodies could be always divided into particles alſo fluid; how come1 confi 
to paſs, that ſome liquors cannot pierce into, or moiſten ſome bodis grow h 
which are eaſily pervious to other liquors ? For if the particles of the excl! e mad 
ed liquor were of neceſlity always diviſible into fluid ones, there ſeems 1 Iver, 
zeaſon why they ſhould not be. ſubdivided into ſuch very ſmall ones, tht f falt i 
no pores can be ſuppoſed little, or oddly enough figured, to keep them out | Powe 
It is true, the matter whereof fluid bodies conſiſt, is capable of being ii. plaſs, t. 
definitely divided; and it may be granted too, that the ſmaller the par Wc cold 
into which a body is divided, the more eaſily they may, ceteris pariu ot yet 
be put in motion: but this diviſibility of a fluid body into perpetually | n pe 
parts, belongs not to it properly, as a fluid, but as it is a body; ſuch dass? 


Nells a. 
ow thi 


ſibility, if ſuppoſed true, being a primary property of matter it-ſelf, at 
.belonging as well to thoſe portions of it which are hard, as to thoſe whit 


are fluid. And tho? it were admitted, that ſuch an endleſs diviſion mii ho' the 
be mentally made; yet it would remain a queſtion, whether nature, i (a Parts of 
divides bodies ſo far: however, it is not only requiſite :» the conſtiuum f egg- 
of a fluid body, that the parts of it be ſmall enough, bur at they be Hess, at 
actually moved. For we lately obſerved that the duſt of + Haſter, pit x rniſhe: 
to motion, reſembled a fluid body; and immediately ceai-'| ro be fu huntity 
when it ceaſed to be agitated ; whereas the particles of water, minute a hat bot 
apt as they are to conſtitute a fluid ſubſtance, do yet make that hard n ten 
brittle body we call ice, when thoſe little particles, upon what account | at the 
ever, are reduced to a ſtate of reſt. pon the 
7c ciymical From what is here deliver'd, we may alſo be aſſiſted to judge of ne of 
arion of Habit doctrine of the chymiſts, who teach, that in all bodies, coagulation, chem! 
_ — e bility, hardneſs, and brittleneſs, depend upon ſalt; for tho' what has be IC accef 
in d. lamond 


ſaid of the curdling of milk by ſaline liquors, and the hardneſs obus | - 
| * 1 0L; 
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Wc-mneſfs, or even brittleneſs, in many of the concretes wherein it is pre- 
Uominant; yet this hardeniug power ſeems not to proceed from any pe- 
Kculiar property to coagulate other bodies, or make them compact; but 
rom the ſhape and motion of its corpuſcles, which, it ſeems, are more 
ted by nature, than thoſe of many other concretes, to inſinuate them- 
Wlvcs into the pores of bodies, and faſten their particles to themſelves, and 
to one another; as when many pieces of paper are kept from ſcattering, 
4 by a wire run thro? them, But whenever there is in the conſtituent 
Warts of a body, a ſufficient fitneſs and diſpoſition to adhere firmly to one 
Wnother, nature may of thoſe parts compoſe a ſtable body, whether they 
bound in falt, or no; it not being ſo much upon chymical principes, or 
ven upon the predominancy of any one ingredient, as upon the ſhape and 
motion of the component parts of bodies, that their fluidity and firmneſs 
epend. I will not here urge that falts are generally reducible by an eaſy 
ture with water into the form of liquors 3 nor that ſea-falt, falt of 
artar, and many other ſorts of ſalts, will, of themſelves, even in the air, 
ume the form of fluids ; nor yet will I preſs the example of coral, which 
confidently affirmed to be ſoft, whilſt it remains in the ſalt water, and to 
row hard when taken out of it: but I ſhall rather demand, what falt can 
e made appear to pals out of the body of melted lead into that of quick- 
ilver, to perform in it the coagulation above-mentioned ? What acceſſion 
f faltis to be obſerved, when running mercury is precipitated per /e into 
| powder? And how will it be proved, that when, in a well-ſtopped 
lass, the whole body of water is, in froſty nights, turned into firm ice by 
he cold of the air, that coagulation is performed by ſalt : for chymiſts have 
Wot yet made 1t appear, that either ſalts, or even the diſtilled ſpirits of them, 
Wan penetrate, without a kind of prodigy, the narrow pores of unheated 
Was? It is uſually obſerved in eggs, that tho? at their being firſt laid, the 
Nells are ſoft, yet they ſoon after grow hard and brittle ; yet it appears not 

ow the ſaline ingredient is increaſed, to effect this ſpeedy induration: and 
ho' the coldneſs of the outward air, and its imbibing ſome of the moiſt 
jarts of the ſoft ſhells, may concur herein; yet there are many obſervations 
unk cg2-ſhells, found hard in the hen. And I myſelf have found ſeveral 
be ess, at one time, in the body of the ſame hen, which were each of them 
put i riſhed with a compleat and brittle ſhell, I farther demand, what 
: fu uantity of ſalt can pierce the hard ſhell, and cloſe-wrought membrane, 
ute nat both lines it, and involves the egg, eſpecially ſince eggs may be hatched 
rd at a temperate external heat without the hen? Yet we may here obſerve, 
unt f at the ſame internal ſubſtance of the egg, which at firſt was fluid, is, 
pon the excluſion of the chick, turned, almoſt wholly, into conſiſtent bodies, 
of re of them tough, as the membranes and griſtles of the bird; ſome 
on, chem harder, and almoſt brittle, as its bones and beak ; and all this without 
us ee acceſſion of new ſalt. It would be difficult for chymiſts to prove, that 


vious 'amonds and rubies contain falt : and it may be alſo queſtioned, whether 
[al Vor. I, | Yy the 


: ts themſelves, may keep us from denying, that the ſaline principle is Py ys1 0s. 
Wrcry powerful in the coagulation of ſome bodies, that is, produces mu 


N 
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P H i blood of animals, when it is freeſt from ſerum, does not, tho? a liqun 
as much abound with ſalt, as their ſkins or fleſh. 
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And ſince it is with chymiſts that I now argue, I farther demand of them, 
whence it happens that one grain of the powder of projection can tur, 
whole pound of mercury into true gold or ſilver ; and, conſequently, chang: 
a very fluid body into a very firm one; tho? the proportion of ſalt employ, 
would not amount to the ſix or ſeven thouſandth part of the liquor. Ty 
this I ſhall add, what Helmont relates upon his own experience, and that af 
Raymond Lully, concerning his alkaheſt, that, being abſtracted from common 
quick-ſilver, it, in a quarter of an hour, coagulates it, yet leaves nothing of 
itſelf with the mercury on which it works. I remember alſo, that a phyj. 
clan of great veracity told me, that at the Duke of Holſtein's he took notice d 
a glaſs of ſpirit of urine, which in warm weather remained in the form of: 
liquor, but was in cold weather totally coagulated into cryſtalline ſalt; in 


Neaſil 
the preparation of which, he ſaid, the Duke cauſed ſpirit of urine, e. yh 
ceeding rich in volatile ſalt, to be very often diſtill'd; after every diſtillation tree 
uniting all that came over in a liquid, with that which remain'd in a. me: 
line form, till by very frequent cohobations, all the parts of the urinou WA 1quor 


ſubſtance were brought to the coalition above-mentioned. 

And on this occaſion, we will annex a few other particulars, tending z 
well to render the chymical hypotheſis doubtful, as to confirm our own. And 
firſt, in the art of making ſugar, very great care is taken, that nothing acid 
fall into the caldrons, (eſpecially the juice of lemmons) wherein the juice of 
the ſugar-cane is to coagulate : for tho? acidity be generally by the chymili 
aſcribed to falt, yet theſe ſaline bodies are here ſo far from promoting the 
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coagulation of the ſaccharine ſyrup, that they would utterly prevent r. Wihcated 
To the authorities of Piſo, and others, for this, I might add what has ben WW'kely 
confirmed to me by perſons who pretend more than ordinary knowledge in ee; b 
the art; but all agree, that the juice ſqueezed out of the ſugar-canes is fl f ind m 
boiled, and purified in vaſt veſſels of copper or braſs, whence it is aiterward Wicat it 


convey*d to be farther purified and coagulated in ſmaller ; and that whit: WW 
is in the former, they pour upon it ſome very ſtrong lixivium to factlitat or if t 
the ſeparation of its feculencies; as in the ſmall ones, it is uſual to poura | 
little oil or butter, upon the boiling juice to keep the ſyrup from bollig 
over. They farther declare, that if the oil were added to the liquor Il 
the larger veſſels wherein it is firſt clarified, or the lixivium put to it in ths alſo c 
ſmaller, in either caſe, it is abſolutely impoſſible to make ſugar. So great 
do the fluidity and firmneſs of bodies depend upon their texture, how mu 
{oever the chymiſts would have them depend upon ſalt. | them 
Io this borrowed obſervation, we will add two or three experiments of 
our own, made on purpoſe to give light into this matter. Firſt then, wept 
pared a liquor as ſaline as Aqua fortis, and yet when we laid fragments 0 
ſolid hart's-harn of ſeveral ſizes to ſteep in it, the menſtruum was jo ul 
from hardening, that it would pierce into and ſoften them; ſo that in about 
two or three days, it reduced them to a kind of white mucilaginous fi 


ſtance. We took, alſo, good ſalt of tartar, and poured on it ſpirit ol, 
| neg 
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WT. -o1r, as long as the affuſion would produce any ebullition ; then we diſtill'd Pays1cs. 

off che liquor, which came over almoſt inſipid; the faline parts which mae 
the ſpirit of vinegar ſo ſharp, being retained by the falt of tartar: upon the 

„ ecmaining dry mixture, we poured trefh ſpirit of vinegar, as long as any 

Shifing enſued, and afterwards abſtracted the aqueous parts of this parcel of 

Wor alſo; and ſo we proceeded, till having ſufficiently impregnated the 

Wed ſalt with the ſaline parts of the diſtill'd vinegar, we obtained a mix- 

iure, which, tho' wholly conſiſting of ſalts, required not the heat of the fire 

co turn it into a liquor. Laſtly, we took common oil of vitriol, and caſt in 

to it ſeveral little pieces of camphire, which floating upon it, were by de- 


eres, in ſome hours time, wholly reduced into a reddiſh oil, which ap- 
. peared together upon the top of the other liquor: then, having formerly 
und, that oil of vitriol would eaſily mix with common oil, we tried alſo, 
of 1 Wb; ſhaking the ſaline and camphorate liquors together, to unite them, and 


eilily confounded them into one high-coloured liquor, which ſeemed very 
Winiform, and continued ſo for many hours; then we added to this mixture 
three or four times as much fair water, and the camphire immediately be- 
eme a white conſiſtent body again, and by degrees ſettled at the top of the 
Wiquor : where we may obſerve, that the camphire is not made hard, but - 
Wd, by mixing with the ſaline corpuſcles of oil of vitriol; and that it ex- 
changes its fluidity for firmneſs upon the effuſion of inſipid water. 

Ard thus -much may ſuffice to have ſaid of the ſtability of bodies from 
alt. As for the hardneſs and bittleneſs which the chymiſts alſo aſcribe to 
the ſame principle, how much they may be increaſed or diminiſhed, without 
Whe addition or decreaſe of the ſaline ingredient, appears in the experiment 
Wo! tempering a ſlender piece of ſteel : for when this hath been ſufficiently 
Wcated, you may, by plunging it red-hot into fair water, which is more 


Bb 
4 

_ 

= 


Wikely to diſſolve than increaſe its ſalt, make it both very hard and very brit- 
ge 11 le; but by too leiſurely cooling in the air, it will become much leſs hard, 
fit ind more tough : and if, after having quenched it in cold water, you again 


et it, till it have attained a deep blue, it will become ſoit, and very flex- 
ble; and that not from any waſte made of the ſaline ingredient by the fire: 
or if this ſoften'd ſteel be again heated red-hot, and ſuddenly cooled, whe- 
her in water, or otherwiſe, it will regain both hardneſs and brittleneſs. And 
hat by procuring a cloſer order, and more immediate contact of the parts 
dt a body, we may, without increaſing the ſalt, increaſe the hardneſs of it, 
alſo obvious from compreſſing ſnow, as was formerly obſerved. 

know that ſeveral philoſophers, entirely aſcribe the induration, and 
ipecially the petrifaction of bodies, to a ſecret internal principle, by ſome 
d! them called a form, and by others a petrifying ſpirit, lurking commonly 
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ents d n ſome liquid vehicle; and from conſidering ſeveral cryſtalline bodies, and 
ve Pie. egularly-ſhaped ſtones and other minerals, which I have ſeen and known to 
nts 0 de dug out of the earth, I am forward to grant, that it is a plaſtic principle 
; fo tit planted by the wiſe creator in certain parcels of matter, which produces 
n aboul ſuch concretions, as well the hard conſiſtence, as the determinate figure. 
us 7 ut the difficulty conſiſts in conceiving how that internal principle produces 
0. f 
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nc gu ' * 
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Pars1cs. its effects; which theſe writers not pretending intelligibly to explain, . 
wr thought proper to ſurvey ſome of the principal ways, by, which nature ſeq, 
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to make bodies firm and ſtable ; whence we may be aſſiſted to judge ve 
ther it is neceſſary to have recourſe to a plaſtic principle, or petrifying ſpi 
rit, in the hardening of ſuch bodies, whoſe curious and determinate textur 
argue their having been faſhioned by ſome one formative power, or by (. 
veral ſeminal principles convened together. And becauſe. hardneſs i; 
high degree of firmneſs, we ſhall ſhew by ſome examples, how ſmall ang. 
ternal operation may, without: any apparent adventitious falt, render a {6 
body hard, and even brittle, when there appears no other change to be mad, 
than in the texture or diſpoſition of its component particles. 

It is a tradition that coral grows ſoft at the bottom of the ſea ; but wha 
it is brought up into the open air, tho? it retains-its bulk and figure, ye 
then hardens into a ſtony concretion; according to that of Ovid, 


Sic & corallium quo primum contigit auras 
Tempore, dureſcit; mollis fuit berba ſub undis. 


Now as to the truth of this tradition, Gaſſendus, in the life of Ptereskin, 
has this paſſage concerning that gentleman's fiſhing for coral near Touln 
« The plants which were plucked up, appeared neither red nor beautiful 
« till their bark was taken off; in ſome parts they were ſoft, and woll 
* give way to the hand, as towards the tops, which being broken ai 
% ſqueezed, they yielded milk like. that of figs.” Fournier likewiſe, af 
having particularly deſcribed the way of fiſhing for coral near Toulon, adds, 
«© theſe plants are neither red nor ſmooth when drawn out of the water, 
« till their rind has been taken off; nay, they are ſoft, and being {queen 
„ between the fingers, throw out a kind of milk reſembling that of fg: 
« and when the preſſure ceaſes,. the ſmall holes or pores, that harbourel 
the milk, are viſtble*.” The credibility of theſe accounts has been col. 
firmed to me by a phyſician, who, in his return from the Eaſt Indies, having 
made ſome. ſtay on the iſland of Mehila, near that of Madagaſcar, wir 
white coral is reported to grow in plenty, aſſured me, he had often gatherel 
coral upon the ſand of that iſland, . and found it, when firſt taken up, a. 
ceeding white, and (to uſe his own expreſſion) as ſoft as an onion ; adding 
that tho? it would ſoon grow hard in the air, yet if it be not gathered ti 
ſeaſonable time of the year, it will not keep long, but either crumble away, 


or otherwiſe decay. And Piſo, in his natural hiſtory of Bre/i, ſpeaking 


M. Geoffroy tells us, that Count Marſigli.] parts: but taking the branches out of the watt 
ſatisfied himſelf, coral was a plant, by placing | theſe flowers preſently cloſed up, and formed 
it, when newly fiſhed up, in " gotcha where, | themſelves into red tubercles again, which be 
after ſome · time, he perceived that the little red | ing. ſqueezed, afforded a milky juice, Putt 


tubercles upon the ſurface of its bark gradually | the branches again into ſea-water, theſe tube ar, ac 
expanded, and, at length, appeared in the form | cles flowered again, and continued thus for ehh of a de 
of white flowers, ſtar-faſnioned, with eight | or ten days. Memoir. de / Acad. An 17G lity. 

points; and a ſmall calix divided into eight p. 130. ſome 0 
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the ſea, tells us, that if they are plucked up from the bottom, they preſent- 
ly, by being expoſed to the ſun upon the ſhore, become exceeding hard, dry, 
and white. And Scaliger tells us, upon his own knowledge, of a ſhining 


like glaſs. It is, alfo, affirmed of amber, that it hardens in the air after be- 
ing dragged out of the ſea ; which ſeeiis the more credible, becauſe I have 
ſeen a whole ſpider perfectly incloſed in a piece of hard and tranſparent 
yellow amber. It is not impoſſible, that the contact of the external air 
may put the parts of ſuch ſmall bodies into a new motion, whereby ſome 
voluble corpuſcles, which hinder their reciprocal adheſion, may be exclud- 
ed, and the particles themſelves preſs'd, or otherwiſe difpoſed into a cloſer 
order : and we find, that ſome. oil-colours, after they are brought to their 


they, and the ſhells that contain them, be kept all the while under water; 
E tho' in the air, they would quickly change their texture, and become dry 


indurations: for Gaſſendus relates of Piereskius, that it being his cuſtom 
n the ſummer time to waſh himſelf in one of the leſſer ſtreams of the 


grown hard with little round balls, like hard boiled eggs without their 


carried away, and. laid up. I have known two or three ſpoonfuls of burnt 
alabaſter, mix d up thin with water, in a ſhort. time coagulate at the bot- 


that ſurrounded it; which, it ſeems, by the texture of the maſs, was kept 


inſinuate themſelves between theirs: and artificers obſerve, that the coagu- 


the powder be kept too long, eſpecially if in the open air, before it is made 
uſe of; and when it hath been once temper'd with water, and ſuffer'd to 
grow hard, they tell me, they cannot, by any burning or powdering of it 
again, make it ſerviceable for their purpoſe as before: ſo- much doth the 
© coagulation of theſe powders, mixed with water, ſeem to depend upon 


the bones found in the hearts of deer, ſo extoll'd by phyſicians, do, in the 
ar, acquire a hard conſiſtence; yet having conſider*d one of them in the heart 
of a deer newly kill'd, I found it there of a cartilaginous ſoftneſs and flexibi- 
ty. And I have often doubted, whether not only conſiſtent bodies, but 
lome of the moſt ſolid, may not have been fluid in the form either of ſteams 


places upon that coaſt, where many ſtony plants, ſome like little trees, ſome P# ysics . 
FE cherwiſe figured, may be ſeen. in clear weather growing at the bottom of wn 


matter voided by urine, which in the air coagulated into a firm ſubſtance 


due temper, may be preſerved very long in the ſame degree of ſoftneſs, if 


and hard. But tho? in the laſt example, the removal of a body out of the 
water into the air, ſeems manifeſtly. to contribute towards its growing hard; 
yet it is not ſo eaſy to determine, what ſhare the air hath in effecting ſuch: 
Rhoſne,. he there once felt the ground, which he uſed to find even and ſoft, . 
ſhells; ſome of which he took up, carried home, and in a few days after, 
returning to the river, he found thoſe little balls or lumps turned into 
perfect pebble-ſtones 3 which he obſerved likewiſe befel thoſe which he had 


tom of a veſſel full of water, into a hard lump, notwithſtanding the water 


out of its pores, as it is out of thoſe of the oils of cinnamon and cloves, 
which, tho' fluid bodies, that will fink in water, . ſuffer not its particles to 


lating property of burnt alabaſter will be very much impaired or loſt, if 


their texture, and. other mechanical qualities. I remember alſo, . that tho? 
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or liquors, before their coalition into ſtones or other mineral bodies. The, 
are many who think, that ſtones, marcaſites, and ſuch other durable bodies, 
were made together at the creation; and will not admit, that ſuch congy, 
tions can now be generated: tho? it would not be difficult to ſhew, that ſac 
parcels of matter are now to be met with in the form of ſtones, as did q 
before appear under that form; but whilſt it was divided into minute put 
either was itſelf ſome fluid body, or at leaſt did, as a warerial part, cc. 
cur to conſtitute one that wae ſo. I have ſeen a flat ſtone, in which yy 
moſt lively iugraven the figure of a ſmall fiſh, with all the fins, ſcales, &, 
which was affirmed to have been incloſed in the body of that ftone, andy 
have been accidentally diſcovered, when the ſtone, chancing to receiye 
blow upon its edge, ſplit aſunder. A ſervant of mine, in the country, in 
form'd me, that whilſt he cauſed one of my walls to be repaired, the ny 
ſon breaking a ſtone to uſe about the building, found in it a piece of wo 
which ſeem'd part of the branch of ſome tree. And this appears to me: 
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more cogent proof of the increaſe of ſtones, than ſeveral others, on which _— 
eminent naturaliſts rely. W..; by 

And unleſs we will ſuppoſe, there were, from the beginning, made to. WM... .* 
4 3 


ther with, or in the midſt of great maſſes of one kind of mineral, little pi. 
cels of another, of a quite different fort, either whole quarries of ſtone, « 
heavy and ſhining minerals, or both, may have been fluid bodies. The 
obſervation whereon I ground this conjecture, is, not only that we have met 
with in lead-ore, and alſo in minera antimonii, parcels of a white ſtone, 9 
ſpar, ſurrounded with a metalline body; but chiefly, that I have, with m 
own hands, taken a hard, 13 ſhining mineral, like a marcaſite, d 
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the ſhape of a pear, and of about the bigneſs of a walnut, out of the παʃPiace; 
body of a ſtone which environ'd it on all ſides; and this I took, not ou oma 
of a ſmall and looſe ſtone, but a large one, dug for itatues. And one of i poiſor 
thoſe who wrought upon it, told me, that in faſhioning it into ſtatues, they our! 
found it contain more minerals. And a ſtatuary, having taken muci cem 
pains to {aw aſunder a very large ſtone, when he came to the middle of i, tro ſtr 
found he could go no farther; the ſtone being broken, he perceived, tha Nown. 


what ſo obſtinately reſiſted his ſaws, was a round marcaſite, which he brought 
me; but I cauſed him, for my ſatisfaction, to bring alſo that part of the 
ſtone, wherein the marcaſite lay, and by comparing them together, I di 
cern'd, that as much of the ſtone, as was contiguous to the marcaſite, had: 
kind of ruſt about it, and fitted the marcaſite ſo cloſe, as if either that ha 
been formerly liquid, and afterwards, as it were, moulded in its receptacl, 
or the ſtone had been originally of ſome ſoft or fluid matter, which eu Wand w. 
accommodated itſelf to the ſhape of the other body; or, laſtly, as if bot out th 
the matter of the ſtone, and that of the marcaſite, had been at once fluids; adheri 
each preſerving its own ſurface diſtinct, till one of them firſt growing hat, where 
the other, as being yet of a more yielding conſiſtence, accommodated itk tho? t] 
to the figure of the former. 0 but ſo 

But the moſt em nent inſtances, to manifeſt how much the fluidity of it; 


firmneſs of bodies depend upon the texture of their parts, are afforded h WWirſelf, 
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mines, wherein he had a ſhare, found in the mountain, where they were 
hid, a cave, from whoſe arched roof, there dropp'd down a petreſcent li- 
Wor, which often congeal'd, before it could fall to the ground, and by the 
=. poſition of like matter, increaſed ſo much, as to hang from the roof, like 
W-cles, from the ſides of a houſe ; and of theſe he gathered, and brought 
me ſeveral, which are perfect ſtones, hard and brittle, eight or ten inches 
long, and proportionably thick. Another friend of mine, being lately in 
the cavd, ſo famous for its petrifying liquor, in France, and obſerving ſome 
drops of water to congeal into ſtone, whilſt he ſtood by, took them away 
with him, and ſent them to me. And we ſhall ſcarce deny, that an exter- 
Inal agent, of an almoſt inſenſible bulk, may turn animal bodies into ſtones, 
by introducing a new texture into their parts, if, with ſome modern wri- 
ters, we credit Aventinus, who, in his Bavarian hiſtory, records, that at a 
K certain time and place, above forty men and women, with their cattle, kil- 
Þ led by an earthquake, had their bodies, by a terrene ſpirit, turned into ſta- 
tues; which, he faith, were ſeen by the chancellor of Auſtria and himſelf. 
And we meet with ſome relations of this nature in other authors, which, if 
Wallow'd, will much confirm our doctrine ; for in theſe ſtrange petrifications, 
the hardening of the bodies ſeems to be effected principally, as in the indu- 
Wr:tion of the fluid ſubſtances of an egg into a chick, by altering the diſpoſi- 
tion of their parts; ſince the petrifying ſteam cannot be ſuppoſed to have 
any ſuch conſiderable proportion in bulk, to the body changed by it, as to 
effect this change chiefly as an ingredient. We may add, that Pamphilia 
Piacentino is, by another author, quoted for an unparallePd account of a 
woman in Venice, who, after having eaten an apple, ſuppoſed to have been 
Wpoiſon'd, was ſeized with hideous tortures, and dying in the ſpace of twenty- 
Four hours after, was turned into exceeding hard ſtone. But left we ſhould 
em to build upon the obſervations of others, which cannot be now brought 
eo ſtrict examination, we will produce a practicable experiment of our 
OWN. 
Take then two ounces of quick-ſilver, two ounces and a half of the beſt 
verdigreaſe, about half an ounce, or an ounce, of common ſalt, a pint, or 
pound, of white-wine vinegar, and as much fair water; incorporate the ver- 
digreaſe, quick-filver, and the falt, very well, and put the mixture, with a 
little of the vinegar and water, into a new pan, and fry it over the fire for 
ſeveral hours, keeping it continually ſtirred, and putting in more vinegar 
and water from time to time, as that alteady put in conſumes : then take 
out the mixtute, and, in ſeveral clean waters, waſh it carefully from the 
adhering ſalts, and dry up the aqueous moiſture with a clean linen- cloth; 
whereby you will have a bright amalgam, almoſt like quick-ſilver. Now, 
tho? this dried mixture be, long after it is perfectly cold, not only ſoft, 
but ſo near to fluid, that I have caſt it into moulds, and made imboſsd images 
of it; yet by laying it a few hours in the air, which ſeemed leſs cold than 
elf, it has acquired ſuch a hardneſs, that being thrown againſt the floor, 
it 


$ hoſe waters, which, being permitted to reſt a-while, ceaſe to be fluid; and Pn vs res · 
coagulate into ſtone. An ingenious man, lately going to viſit ſome lead. 
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example, the induration of the amalgam appears not to proceed from an i 
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it would rebound ; and proved brittle, like over-harden'd ſteel : but in thi 


nate and inward principle, but from the new texture, reſulting from , 
coalition of the mixed ingredients, which make up the amalgam ; why, 
parts, being variouſly moved by means of the fire, and native propenſity q 
the mercurial corpuſcles to motion, were by degrees ſo diſpoſed, that as he. 
fore, touching one another but looſely, it was eaſy to thruſt ſome of they 
towards the middle of the body, without ſtirring much of the maſs ; by thi 
change of texture, the particles are brought to touch one another mor 
cloſely, and in greater portions of their ſurface, and to be ſo complica 
among themſelves, that you cannot endeavour to thruſt one of them out d 
its place, but its motion ſhall be reſiſted by many others, whereto it is f 
faſten'd, that part of the maſs cannot be moved, without either moving the 
whole, or manifeſtly breaking it off from thence, and thereby deſtroying ty 
continuity and union of the body. And that ſeveral of the ingredients di 
concur to conſtitute the ſoft maſs, which afterwards grew ſo hard, apptm 
from hence, that the quick- ſilver was not ſo barely changed in texture, x 
that formerly ſaid to have been coagulated by the mere fume of lead, bu 
concealed in itſelf a great number of metalline corpuſcles, beſides others; 
for we ſeparated from the amalgam, merely by the force of fire, a lag; 
quantity of true and perfect copper. That the ſalts alſo were both ingr: 
dients of the maſs, and might have ſome operation upon the other particls 
ſeems probable: for having purpoſely expoſed ſome of this maſs for a whil 
to a moiſt air, we found, that the formerly inviſible particles of fil, 
which had ſo inſinuated themſelves into the amalgam, that all the water, 
wherein it was waſhed, did not ſeparate them from it, had ſo wrought upon 
the external metalline particles, that they had, in many parts of the ſurtac 
of the maſs, turned themſelves with it into a kind of verdigreaſe, which 
ſeemed almoſt to hide the ſurface of the concretion. And that in the mor 
inward parts of a much harder body than our yielding amalgam, her 
cupreous particles abound, ſaline corpuſcles may have a great effect, appear 
from certain ſorts of minerals to be found in ſome parts of England, and elt. 
where, under the form of ſtones, of which they make vitriol ; for theſe: 
bounding with vitriolate, that is, both ſaline and metalline particles, vil 
after they are taken out of the ground, and laid in the open air, by it 
working of the inward ſalt, ſome ſooner, and ſome later, ſwell and burt 
aſunder : which could hardly happen, without a great change made in ti 
internal diſpoſition of the parts of ſuch ſtony concretions. And having 
laid a mineral, of kin to theſe ſtones, for ſome time in the air, tho? but 
a chamber, I found its ſurface powdered with little grains of vitriol, as both 


their colour and their taſte informed me. Now whether we ſuppoſe or 10 


that the fire put the parts of the amalgam into a laſting agitation ; yet t 
mals being almoſt fluid, after it was taken from the fire, its parts may, , 
cording to our notion of fluidity, be well ſuppoſed to have ſome kind d 
motion among themſelves ; and it will not be denied, that the fire mig! 
concur, with other things, to make that motion convenient to cauſe tie 
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WE parts to faſten themſelves to one another; for that the motion, wherein Pa ys1cs. 
i ſoft, and almoſt fluid body, is once put, may poſſibly tend to harden it 

long after that motion ſeems to be extinct, appears probable, from what 

has been affirm'd to me by eminent and experienced maſons, that the beſt 

T rt of lime, made into mortar, will not have attain'd its utmoſt compact - 

WE nfs, till within twenty-five, or thirty years, after it has been employed in 

building: and this is given me as one of the reaſons, why, in the demoliſh- 

ing of antient fabrics, it is ſometimes more eaſy to- break the ſtone, than 

che mortar. And, laſtly, as to the texture reſulting from the blended in- 
gredients of our amalgam ; having changed the proportion of the quick- 

W ſilver to the verdigreaſe, we found that it coagulated much more ſlowly, 

and when coagulated, was much ſofter, than when we uſed the quantities 

above ſet down. 

I ſhall add an inſtance of a natural induration, which, compared with our 

artificial one, may ſhew how nature and art have ſometimes reſembling ope- 

3 WT rations in rendring bodies ſolid. 

Fi. Pierre Pelleprat, who was lately ſent, with ſome other Jeſuits, to 

W Suth- America, has this paſſage, in the ſhort relation he makes of the 


* WS American continent. It is,” faith he, © worthy of obſervation, that near 
5 WS © the mouth of the great river of the Amazons, there is found a kind of 
ay green clay, which is ſo ſoft, as long as it remains in the water, that one 


may print on it all kinds of figures, and give it what ſhape one pleaſes; 
but when it is expoſed to the air, it hardens to ſuch a degree, that dia- 
© © monds are not much harder than the ſtones it affords.” *<* I have,” adds he, 
* ſeen hatchets made of this clay, which the ſavages employ'd to cut wood 
n WS © with, when they had not the uſe of ours.” In the laſt place, I ſhalt 
ive a remarkable experiment, to ſhew how much fluidity and firrfheſs 
may depend upon the texture, motion, or reſt of the inſenſible parts of 
bodies. Make a ſolution of coral, with good ſpirit of vinegar, fo ſtrong, 
chat when filtred and cooled, it will, after ſome time, begin to have a 
PWT {cdiment; gently pour off the clear, when the experiment is to be made, 
and add thereto a convenient proportion of highly rectified ſpirit of wine; 
which if lowly and warily poured on, may be made to ſwim upon it 
as a diſtinct liquor; but if by a few ſhakes you mix them together, 
they will preſently concrete into a ſubſtance, of which, when the expe- 
11ment is well made, not one drop will fall to the ground, upon turn- 
ing the containing wide-mouth'd glaſs, and holding it upſide down. But 
it you add a convenient quantity of ſpirit of nitre to the mixture, and ſtir 


it briſkly therewith, the whole will in a few minutes be reduced to a tranſ- 
parent liquor *. 


e the | But f 
15 4 * Nothing can more conduce to explain the lowing paſſage of Sir aac Newton. ** The . 
ind a "ure of fluidity and firmneſs, Gan the fol- | © 22 homogeneal bodies, ſays t 
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Paysics. But I muſt not conclude this diſcourſe without obſerving, that whe 

Mir. Hobbs diſputes againſt my opinion of fluidity, he very much miſts;, WM . W 

e f -f „it; as may appear by this part of his phyſical dialogue.“ They gee. i 

dier and firm- ** rally diſtinguiſh the nature of a fluid, from that which is not flui 

nel examin'd. e by the greatneſs of the parts of which any body conſiſts : wherefyr 
they do not only look upon air, water, and liquors, but upon aſhes al 
“ and duſt, as fluid bodies; and deny not that fluids may be mad; 
« of ſolids; for they digeſt not the notion of infinite diviſibility : infinite 
** diviſion cannot be conceived, ſay they, but infinite diviſibility eiſh 


cc may, 


* which fully touch one another, ſtick to- | ther, is very difficult to conceive. — Wc thi: 
*© gether very ſtrongly. And for explain- | Now the ſmalleſt particles of matter may F 
ing how this may be, ſome have in-] cohere by the ſtrongeſt attractions, and 
** vented hooked atoms, which is begging | ©* compoſe bigger particles of weaker virtue; 
the queſtion; and others tell us, that | and many of theſe may cohere, and con. 
bodies are glew'd together by reſt, . that | ©* poſe bigger particles, whoſe virtue is fil 
«* is, by an occult quality, or rather by no- | ** weaker, and ſo on for divers ſucceſſion; 
thing: and others, that they ſtick toge- | till the progreſſion end in the biggeſt part: 
ther by conſpiring motions, that is, by | cles, on which the operations in ch. 
*« relative reſt among themſelves. I had ra- | © miſtry, and the colours of natural bodie, Woth 1 
* ther infer from their coheſion, that their | depend; and which, by cohering, con. q 
particles attract one another by ſome force, | ©* poſe bodies of a ſenſible magnitude.” New: 
* which, in immediate contact, is exceed- | ron. Optic. p. 364. —2z—— 370. From 
ing ſtrong, at ſmall diſtances performs ma- hence Dr. C/arke, treading in the ſteps d G 
„ny chymical operations, and reaches not | Sir 1/aac, thus argues. The primitive and 1 
far from the particles with any ſenſible | * moſt minute particles of matter coben 
effect. All bodies ſeem to be com- | among one another, not by reſt, but by 
** poſed of hard particles even the | mutual attraction; and of theſe ſolid and in ver 
„ rays of light ſeemed to be hard bo-] perfeAtly hard particles, 'tis plain, that al like f 

i and therefore hardneſs may | bodies, both fluid and ſolid, are equal) a tw; 
be reckon'd the property of all uncom- | ©* compoſed. We are then to enquire wiat WS ;, va 
«+ pounded matter for all bodies, ſo | ©* muſt be the figure and compoſition of tc W very 
far as experience reaches, are either hard, | << larger particles, in order to compoſe bot W at all, 
or may be harden'd Now if com- | ©* fluids and ſolids. Now, 1. when the par to bea 


pound bodies are fo very hard, as we find | ticles of a body are ſo put together, tha: BW enoug! 
«« ſome of them to be, and yet are very po- | they touch one another in large ſurface; perhap 
*© rous, and conſiſt of parts which are only ( that body, the mutual attracton of its pars eer fro 
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laid together, the ſimple particles, which f being very ſtrong, will be . hard, 
are void of pores, and were never yet di-“ And, 2. as thoſe parts afterwards only 
% vided, muſt be much harder. For ſuch | touch, or are alſo interwoven among them. 
hard particles being heaped up together, | ** ſelves, ſo the body will be more or les 
can ſcarce touch one another in more than | ©* brittle, and melt with a greater or leß 
a few points, and therefore muſt be ſepara- | © heat; whence proceeds ice, wax, glaß, 
ble by much leſs force than is requiſite to] metals, bones, wood, c. 3. The bodies, 
break a ſolid particle, where parts touch in | © whoſe particles touch in ſmaller ſurkaces, 
<< all the ſpace between them, without any] and conſequently are leſs hard, may fil 
«© pores or interſtices to weaken their cohe- | be ſufficiently ſolid; whence gold is ſpect 
% ſion. And how fuch very hard particles, | (“ fically heavier tho' leſs hard, than a di. 
„ which are only laid together, and touch on- — 4. That compact body, whoſe 
ly in a few points, can flick together, and]. particles, when preſs'd together, approach 
*« that ſo firmly as they do, without the af- | © nearer to, but yet do not flide over ont 
„ ſiſtance of ſomething which cauſes them to | another, is hard and elaſtic, returning ® 


be attracted or preſſed towards one ano- | ** its figure with a force ariſing __ 


Fluidlity and Firmneſs. 347 


. may. But I do not underſtand the diſtinction of fluids and not fluids, Pg y $1 cs. 
e which they take from magnitude; could I reliſh this, I muſt ſay, that Cu 
W c the ruins of ſhatter'd ſtones, which lie in Paul's church-yard, were 
W.. 4:id. But if thoſe rains cannot be calPd fluid, becauſe the ſtones are 
Wc. 00 big, tell me the bigneſs that the parts of a ruin'd wall muſt have, 
Wc. to be call'd fluid? But let thoſe, who cannot underſtand infinite di- 
W « viſibility, tell me why I ſhould believe it more hard for almighty God 
to create a fluid body, leſs than any atom, that its parts might actu- 
ally flow, than to create the ocean. They, therefore, make me deſpair 
of receiving any benefit from them, by ſaying, that they think air, wa- 
ter, and other fluids, conſiſt of ſolids; as if a wall, that began to fall 
to ruin, were calPd by them a fluid body. If they may ſpeak fo, every 
thing is fluid; for even marble itſelf may be broken into parts, leſs than 
any atom, imagin'd by Epicurus.“ But tho' I make the ſmallneſs of 
be parts, whereof a body conſiſts, one of the requiſites to its being fluid; 
Vet I call the various agitation of thoſe particles the principal qualifica- 
ion, and the chief condition of a fluid body; Mr. Hobbs, therefore, 
much miſtakes, if he thinks that we always conſider aſhes and duſt as 
Wuids, abſolutely ſpeaking : I always require, in the parts of a fluid, 
both minuteneſs, and ſuch a motion along each other, as makes them 
Eaſily yield to the touch; which qualifications, how well they belong to 
Whe ruins of Paul's, is not very difficult to determine, Mr. Hobbs 


$ of | 

: and mutual attraction of its parts. 5. If the | ©* cold, and become fixed, as it were, with 
here parts ſlide upon one another, the body is] wedges, together, like thoſe of water, will 
t by malleable or ſoft. 6. If the particles touch | © eafily grow hard; but if their particles will 
and in very ſmall ſurfaces, the body is friable, | neither entangle, as thoſe of the air, nor 


like ſnow, or eaſily ſeparable into its parts ; | grow ſtiff with cold, as thoſe of quick-fil- 
W a; two poliſh'd marbles adhering together | ©* ver, they will not cohere together. 8. If 


what in vacuo, which may be disjoin'd by a | ©* the parts of a body are exceeding ſmall, 
f the very ſmall force. 7. If they touch not | ©* denſe, and ſpherical, that body may both 
boch | at all, or flip eaſily, and are of a fit ſize | © be fluid, and much heavier than others, 
| pat: to be agitated by heat, and the heat is great. which are harder; their particles being leſs 
that enough to keep them in agitation, (tho' | ©* ſolid, but touching one another in larger 
faces, perhaps much leſs is requiſite to keep wa- | furfaces. . If the particles of any body 
pars er from freezing) or only ſmall, voluble, | may be agitated every way by a very briſk 
hard. ſlippery, and of a figure and bulk diſpoſed | © motion, Sow will, whatever be their fi- 
; only to motion, the body is fluid. Tho" the | gure, conſtitute a fluid, as is the caſe of me- 
them- particles, even of theſe moſt fluid bodies, | ** tals in fuſion : but ſuch a body will pre- 
Ir leß in ſome meaſure cohere together, as appears | ** ſently grow hard again, when that vio- 
r leß from hence, that . will ſtand to | ©* lent motion ceaſes. 10. Thoſe bodies, whoſe 
glaß, the height of ſixty or ſeventy inches in a |} ©* particles are entangled with one another, 
jodies, glaſs tube; that water will aſcend in ſmall, | © and touch in large furnaces, which are in 
face, open pipes in vacuo ; and that drops of li- | ** ſome meaſure, ſeparated, and will eaſily 
yy fu quids preſerve their ſphericity in wacuo ; | ** ſlide over one another, prove either flexi- 
ſpect which is owing to the mutual attraQtion | ** ble, as leather; or very tenacious, as bird- 
a dn- of their parts. Now thoſe fluid bodies, | ©* lime, pitch, &c.” See Newton. Optic. p. 
whoſe whole particles eaſily entangle with one an- | ©* 370. and Clark. Annot. in Rohault. p. 109, 
1 other, as thoſe of oil, or grow ſtiff with | © 110. 
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Pays1cs. again makes uſe of the like example, and adds, that if we ſpeak x thi 
- ＋ rite, every thing is fluid; for, ſays he, marble may be reduced to I; 
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ſmaller than the atoms of Epicurus. But I would gladly know by what . 
Mr. Hobbs can divide marble into leſſer particles, than ſuch as are naturil 
indiviſible ; for ſuch Epicurus makes his atoms to be: nor do I ſee hon 
in caſe this could be done, it proves that every thing is fluid. Fo, | 
ſay, that the blocks of marble, before comminution, are not fluid, eith 
according to him or me; nay, the greateſt comminution imaginahj 
would not, according to = doctrine, make a lump of marble fluid, un. 
leſs the heap, compoſed of. the parts, how minute ſoever, were actulh 
and variouſly ſet a moving amongſt themſelves. But he would, perha, 
have ſpoke more warily, if he had conſider'd the difference there is hz. 
twixt ſaying, that all things are fluid, and that there are many ſolid hy. 
dies, which, by comminution, motion, and other requiſite alterations 
may be made parts of a fluid; as folid ice may be turned into fluid v. 
ter; and quick-ſfilver, precipitated per /e into a red powder, be reduced u 
running mercury. As. for what he ſays of an infinite diviſibility of body, 
it is ſcarce worth. while to examine it; for I have ſhewn, that this div; 
ſibility in no wiſe overthrows. my doctrine of fluidity. Beſides, I do nt; 
well underftand what he means, when he ſays, that. an infinite diviſion is 
not conceivable, but an infinite diviſibility eaſily; for ſince he has r 
courſe, in this matter, to God's omnipotence,. I fee not why an infnit 
diviſion. cannot be as well conceived, as an infinite diviſibility: ſure u 
omnipotent agent is able to do what is poſſible to be done, and wh 
elſe ſhould a body be calPd infinitely diviſible ? Beſides, it imports nd 
to the controverſy: about fluidity, to determine what the Almighty ca 
do, but what he actually has done. And, laſtly, . whereas my adverliy 
requires to have the magnitude defined, which a part of a falling wil 
ought to have, to deſerve the name of fluid; he ſhould firſt have clear 
proved, that fluidity belongs to any one ſingle part. of matter, how mi 
nute ſoever, and not rather to an aggregate of particles. And the c. 
puſcles that compoſe a fluid body, may be of ſeveral ſizes, . as thoſe 
water, oil, and quick-ſilver; provided they be minute enough to be pi 
into the agitation requiſite to give the aggregate, they. make up, tt 
qualities neceſſary to denominate bodies fluid: and it is not requiſite | 
me to define preciſely the magnitudes cf the parts of a fluid. Mr. Hu 
having afterwards aſk'd after the caufes of hardneſs, is anſwer'd, thi 
fome aſſign three; to which he ſo far agrees as to ſay, „ but the ch. 
« puſcles, ſuch as are ſuppoſed by Lucretius, and alſo by Mr. How" 
being hard before, might be eafily compacted by. any of tet 
* cauſes ; ſo that it is not to be doubted, that the whole to be mi 
„of thoſe corpuſcles will be hard.” But then he would have Us i 
ſign the cauſe of that he calls durum primum. However, himſclf 4. 
iwers the objection he frames againſt: my doctrine of hardneſs. He it. 
ther demands, „ it hard bodies are made out of parts originally * 
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4 why are not fluid bodies made of parts originally fluid? Could great Pu ys1cs. 


( fluids, as the æther, be created, and not ſmall ones? He who firſ 


e made a body hard or fluid, could, if he had pleaſed, have made it grea-- 
F « ter or leſs than any other body, Now if a fluid body be made of parts 
ae not fluid, and hard bodies only from hard parts, doth it not follow, 
„ that neither fluid nor hard is made of original fluids ?* But, firſt, he 


BW ſhould have told us what lie meane by his prima fluida, and how he knows 
there are any ſuch ; for without this, *twill DE as hard far à confiderin 


man to acquieſce in his queſtion, as to anſwer it. For my part, 1 Kno 
no fluid body, upon account whereof, as an ingredient, all others are 
guid. And, I think, 'twill be hard for Mr. Hobbs to ſhew, that wa- 
3 ter, quick- ſilver, rectified chymieal oils, Sc. conſiſt of ſuch fuida pri- 
ne, as he teaches, whereto they owe all their fluidity And *tis plain 
trom experiments, and even the obvious changes of water and ice into 
one another, that *tis the motion, reſt, and texture of the corpuſcles, which 
E compoſe a body, that make it firm or fluid. As for what Mr. Hobbs de- 
mands, whether the ſmalleſt fluids imaginable could not as well have 
been created, as the æther; it proves nothing againſt me, the queſtion” 
not being, what might have been made, but what is fo. And he ſhould 
have anſwered the arguments I alledge, to render it improbable, that a 
fluid body is, as he would perſuade us, always diviſible into bodies 
equally fluid,, as quantity into quantities. *Tis true, he tells us, that 
« tho” many others do not, he underſtands by fluidity, that which is 
„made ſuch by nature, equally in every part of the fluid body, in ſuch. 
« manner as water ſeems. fluid, and to divide itſelf into parts perpe- 
« tually fluid.“ But whether others will take this for a clear notion of 
fluidity, I think, may be doubted ; and he ſhould not barely fay, but 
prove, that the corpuſcles of water divide themſelves, ſo as he teaches ;: 
ſince we ſee, that they cannot. penetrafe glaſs, and are unable to be 
driven in at the pores. of more open bodies, which other liquors eaſily 
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14 enter. And, wm to Mr. Hobbs's queſtion, if fluids may be made of 
we ſolids, &c. *tis eaſy to give an anſwer, according to my doctrine; but 


till he has explain'd what he means by his fluida prima, and proved 
that there are ſuch, the queſtion needs no anſwer. Beſides, . what- 
ever he, thro' miſtake, ſtrives to infer, my doctrine is ſo far from aſſert- 
ing that there are many parts of matter, of which neither fluid nor 
, th hard bodies can be made, that I teach, there are multitudes of parts, 
> a wich may, by being reduced to ſufficient ſmallneſs, and put into a con- 
71h venient motion, or, by being brought to a mutual contact and reſt, be 
© thek made to conſtitute either a fluid body, or a firm one. Mr. Hobbs thus 
* delivers his own theory of fluidity and firmneſs : © The principles of flu- 
* 1 idity and firmneſs, are nothing but reſt and motion. By reſt, L under- 
Af u. g ſtand that of two parts, one with another, when they touch, but not 
Te fr I preſs each other; for entire bodies of fluids may be 1n motion, and 
hard, their fluidity remain; and hard bodies be at reſt, tho“ their parts are 
66 yl | | W 
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Pavsrcs. “ in motion.” This, I doubt not, will, to moſt readers, ſeem a Paradoy 
aud as for his reaſoning, I ſhall readily allow him, that entire fluids my 


move, yet preſerve their fluidity ; fince that, I thing, agrees at leaſt z 


Wremail 
Wicitl'y 
well with my hypotheſis as his: but he adds, that hard bodies may re Which 
and yet their parts be moved, which, i one caſe, may be conceived, yy incl ? 
in another not. For the implicated parts of a firm body may be mat bare, 
to tremble or vibrate, as thoſe of a ſounding hell, v1, as in a hedge, d ipon e 
branches and twigs wor bu ihaken by the wind, whilſt the trees ad, fare 
hu emlelves continue rooted in the ground: but that in a bod, Mot on 
the conſtituent corpuſcles ſhould all, or moſt of them, be moved quit Phan, 
out of their places, in reſpect of one another, as happens in fluids, af dui, 
yet the body continue hard, is more requiſite than eaſy to be proved, IR 
But Mr. Hobbs contents himſelf to alledge, in favour of his ſtrange 6. 
tion of fluidity and firmneſs, three particulars, which, I confeſs, affr; 
me not the leaſt ſatisfaction. The firſt is drawn from what he formerly 
taught, of the ſwift motion of the air in our cylinder. He adds, „ and 
„ hence it is manifeſt, that there is a compreſſure in the air, thus moyel 
<« and ſhut up, as great as the force, by which it was driven in, could 
% make; and alſo, that from ſo great a compreſſure, ſome degree of con- 
« fiſtence muſt ariſe, tho? leſs than that of water. Now if in all the ſam: 
<« particles of air, beſides the motion by which one preſſes another, there 
was alſo the ſimple circular motion, and that vehement enough, it 
« would be almoſt impoſſible that any of them ſhould be moved from it; 
little circle; but that the other particles reſiſting the whole, would be 
<< preſſed together, that is, become hard; for that is hard, of which no 
<< part gives place, but upon the motion of the whole: hardneſs there. 
fore may be made in a moſt fluid body, by this ſimple circular motion 
« of particles, which was before imparted to them by two contrary mo. 
«* tions.” But I do not ſee how the ſimple circular motion he talks of, 
ſhould give ſuch a hardneſs to the fluid air; nor is it manifeſt how the 
air, that perfectly fills the cylinder, can be by motion compreſs'd, eſpe. 
cially ſo far, as thereby to obtain a degree of conſiſtence, as he ſpeaks, 
leſs than the conſiſtence of water. For the cylinder being, according to 
him, perfectly full of air, how can the pumping make the cavity fuller 
than full, and conſequently compreſs the air to a conſiſtence, any thing 
near that of water, without penetration of dimenſions ? But if there b: 
not a various motion in the ſmall parts of water, whence is it that 2 
lump of common falt, being thrown into a veſſel of that fluid, is there 
diſſolved into minute parts, many whereof are carried to the very top d 
the water, and ſo exquiſitely diffuſed and mixed with the whole, thut 
each drop of it contains numbers of ſaline corpuſcles. And it motion 
be the cauſe rather of hardneſs than fluidity, how happens it, that i 
froſty weather, ice is by heat, which Mr, Hobbs will not deny to be mo. 
tion, or an effect of it, turned from a hard to a fluid body? and 
that metals, whilſt they are either cold, or expoſed to a moderate * 
remal 
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which, upon their removal from the fire, they quickly exchange for firm- 
neſs? To conclude, I think I need not fear, that a doctrine, which 1 
have, perhaps, with ſome care, endeayour'd to eſtabliſh, for the main, 
upon experiments, ſhould be overthrown by opinions, the grounds where- 
Wot are ſuch, as we have already ſeen; and in pleading for which, Mr. Hobbs, 
not only leaves almoſt all my arguments untouch'd, but never offers to ex- 
Plain, by his principles, any of thoſe numerous and important phenomena 
Wot fluidity and firmneſs, which I deliver. 


The 
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eemain firm and conſiſtent bodies; but by a violent one, which mani- Pa vsfcs. 
Weeſtly gives their parts a various and vehement agitation, gain a fluidit y,. 
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The MECHANICAL 


JRIGIN and PRODUCTION 


OF 


| VOLATILITY and FIXEDNESS. 


SEC T. I. 


HE qualities which render a portion of matter volatile, are princi- , wee 
} pally four; three whereof regard its ſingle corpuſcles, and the %% "me 
$ other the manner of their union into the body they compoſe. By ile, are, 
E@rpuſcles or the minute parts of a body, I here mean not its elementary ch, four. 
arts, as earth or water, ſalt or ſulphur 3; but ſuch, whether ſimple or 
dmpound, as have their component particles ſo firmly united, as not to- 
y to be disjoined or diſſipated by that degree of fire wherein the mat- 

r they compoſe is ſaid to be volatile or fixed; ſo that they will, com- 

ned in their aggregate, either aſcend or remain unraiſed as one intire 
ddy. Thus in ſal-armoniac, whether it be a natural or a factitious 
Wing, perfectly ſimilar, or compounded of different parts, I look upon an 
Ire corpuſcle of it as a volatile portion matter; ſo I do upon a corpuſcle 
We {uſphur, tho' when *tis kindled it yields much acid ſalt; which is not 

Wricated by bare ſublimation. Thus alſo colcothar of vitriol falls un- 
r our conſideration as a fixed body, without inquiring what cupreous 

other mineral, and not wholly fixed parts, may be united with the 
rthy ones; ſince the fires whereto we expoſe it, do not ſeparate them. 
ow 1n the firſt place, to make a volatile body, its parts ſhould be ſmall, —_— f 
cauſe ſuch are more eaſily put into motion by the action of the fire, or — 
er agents; and conſequently more apt to be elevated by a force that tends 
wards ſtronger than any other way. And if with this minuteneſs of 

rts, there be but a ſmall ſpecific gravity, their ſurface then being propor- 
_ larger than in bigger particles, this will much more Ricillrate 
1r elevation, 3 

Iis next requiſite in the corpuſcles of volatile bodies, that they be not Forks the 
d ſolid or heavy; for otherwiſe, tho* their bulk be ſmall, they will 

aly be hard to elevate, on account of their great ſpecific gravity, in 
ſpect of the air and the ſtrength of other agents. Thus tho? the parts of 
Vor. I. n red 
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Physics. red lead be very ſmall, they cannot be eafily blown about like dg F 
meal. | | | 
Aptneſs to m- A third qualification in a volatile body, is, that its parts be Convenient 
ten, ſhaped for motion; for if they be branched, hooked, Sc. they will be 
to be ſtopp'd or detain'd by other bodies, or to be entangled am 
themſelves, and conſequently very difficult to be carried. upwards, 4% 
this may be one reaſon why water, tho? ſpecifically heavier than oi, 
much more exhalable in vapour than it. 1 
And a loſe The laſt thing neceſſary in a volatile body, is, that its parts cohere ly 
texture, or ly, or ſo as to diſpoſe them to be ſeparated by the fire, in the form of fins 
weak cobefion. or vapour: otherwiſe one part will hinder the avolation of another, wy 
| their conjunction render them too heavy or unwieldy to rife together, x 
intire parts. Thus a ſtrong wind, in the ſpring ſeaſon, is unable tocy. 
ry off the lighteſt leaves of trees, becauſe they then ſtick faſt to the twig; 
but in autumn, when that adheſion ceaſes, a gentle gale will ſerve to di 
perſe them. But *tis poſſible that the parts of a body may, by the fen 
and ſmoothneſs of their ſurfaces, be ſufficiently apt for motion, andy 
be indiſpoſed to admit ſo much of it as would totally ſeparate and ni 
them into the air. As when falt-petre is, in a crucible, expoſed to the 
fire, tho? a very moderate degree of heat will bring the ſalt to fuſion, jt 
a greater degree of fire will not extricate ſo much as its ſpirit, and cul 
that to fly away *. 9 
Five ways of This doctrine may be both illuſtrated, and apply'd, by deducing frn 
introducing it the general ways of volatilizing bodies, or of introducing volatili 
volatility into jnto an aſſigned portion of matter. And theſe ways ſeem reducible t 
__ five, which I ſhall ſeverally mention, tho* both nature and art uſulj 
employ two or more of them in conjunction. For which reaſon, I woll 
not, when I ſpeak of one way, be underſtood to exclude the reſt, s 1 
no other concurred in it. L 
The firſt of theſe ways of volatilizing a body, is by reducing it in 
minute parts, and ceteris paribus, the more minute the better. Tha: 
pears from the vulgar practice of the chymiſts, who when they wi 
ſublime or diſtil antimony, fal-armoniac, ſea-falt, nitre, &c. 2 
them to powder to facilitate their receiving a farther comminution by ii 
action of the fire. And in ſome bodies this comminution ought not tot 
made only at firſt, but to be continued afterwards. For chymiſts find 
experience, that ſea-ſalt and nitre will very hardly afford their ſpirish 
diſtillation, except they are mixed with powdered. brick or bole, or {i 
ſuch other addition; which uſually twice or thrice exceeds the Weg 
of the falt itſelf. And altho' theſe additions, being themſelves fu 
ſeem unlikely to promote the volatilization of the bodies mixed with thei 
yet by preventing the ſmall grains of ſalt from melting together inte d 
maſs, and conſequently keeping them in the ftate of comminution, i 


The firſt way. 


* Volatile bodies, according to Dr. Friend, |ones, in nothing but in having their fu 
in his chymical lectures, difter from fixed [ more minute than they. 4 
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ma 
2 anical means; and that, when the parts are brought to a great de- 


Tree of ſmallneſs, they may be elevated much better than before. Thus 
you mix filings of iron with ſal- armoniac, ſome few parts may be ſub- 
med; but if you diſſolve thoſe filings in good ſpirit of ſalt, and having 
&oagulated the ſolution, calcine the greeniſh cryſtals, or Vitriolum Martis, 
Hat will be afforded, you may, with eaſe and expedition, obtain a Crocus 
Martis of very fine parts; ſo that I remember, when we exquiſitely mix'd 
Wo parts of this fixed powder, with three of fal-armoniac, and gradually 
Wrocd it with a competent fire; weelevated, at the firſt ſublimation, a great 
irt of it; and adding a like, or ſomewhat leſs proportion of freſh ſal-ar- 
Woniac to the Caput mortuum, we could raiſe ſo conſiderable a part of that 
Wo, and in it, of the Crocus, that if we had purſued the operation, we 
icht, perhaps, have elevated the whole Crocus ; which afforded a ſublimate 
do very aſtringent a taſte, that it may make the trial of it in ſtanching of 
Wood, ſtopping of fluxes, and other caſes, where potent aſtriction is deſi- 
Sed, worthy of a phyſician's notice. 


ay clear themſelves, or be diſintangled from each other. And to this inſtru- 
Went of volatilization, in concurrence with the firſt, may probably be refer- 


me the following phenomena : in the two former of which, there is em- 
ati loy'd no additional volatile ingredient ; and in the fifth, a fixed body 1s 
ble n iſpoſed to volatility by the operation of a liquor carefully abſtracted from 
alu (1) If freſh urine be diſtilled, the phlegm will firſt aſcend, and the 


Platile ſalt not riſe, till that be almoſt totally driven away; and then it re- 
Wires a conſiderable degree of fire to elevate it: but if you digeſt urine, 
a well-cloſed glaſs veſſel, for ſeven or eight weeks, that gentle warmth 
il cauſe the ſmall. parts ſo to rub againſt, or otherwiſe act upon, one 


[his 9 Pot b<r, that the finer ones of the ſalt will, perhaps, be made more ſlen- 
wü rand light; however, they will be made to extricate themſelves ſo 
4. bet r, as to become volatile, and aſcending in a very gentle heat, leave the 
by RP <ate!t part of the phlegm behind them. (2.) So if muſt, or the artifi- 
1ot Un wine of raifins, be diſtilled before it hath fermented; the phlegm, 
; find r no inflammable ſpirit will aſcend. But when this liquor is reduced to 
fpiris1 ine by fermentation, which is accompanied with a great inteſtine com- 
or tion, ſome of the parts are qualify'd to riſe, by a very gentle heat, be- 
e wer the phlegm, and convene into that liquor we call ſpirit of wine. Nor 
es fixed It only in the ſlighter inſtances afforded by animals, and vegetables, 
th then at volatility may be effected by theſe means: experience hath aſſured me, 
imo s poſſible by a long artificial digeſtion, wherein the parts have lei- 
ion, frre for frequent attritions, - ſo to ſubtilize the corpuſcles, even of common 


lt, as to make them aſcend in a moderate fire of ſand, without 
e help of bole, oil of vitriol, or any volatilizing addition: and what is 
ore conſiderable, the ſpirit would, in rifing, precede the phlegm, and 

| Bbb 2 leave 


heir y! 10 
MW 


Z auch conduce to drive up the ſpirits, or the finer parts of the ſalts. We Paysics. 
add, that in ſome caſes, the comminution is greatly to be promoted by VN 


The ſecond means to volatilize bodies, is to rub, grind, or otherwiſe 7}- ſecond 
auce their corpuſcles either to a ſmoothneſs, or ſome fit ſhape, that, ſo they way. 


PR volcs. leave the 2 part thereof behind it. This inteſtine commotion of pan 
capable o 
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producing volatility in the more diſpoſed portions of 2 body 
tho? it be much eaſier to be found in liquors, or in moiſt and ſoft bots! 
yet I have ſometimes met with it in dry ones; and particularly, hav | 
cauſed muſtard-ſeed to be diſtilled per ſe in a retort, 'I had a great 1 actir 

ains of a clear, and figured volatile falt at the very firſt diſtillatin | quent 
=—_ it to farther enquiry, whether in a body ſo full of ſpirits as mityq, | | 
ſeed, the action and re- action of the parts among themſelves, perhapsy. 


moted by juſt degrees of fire, might not ſuffice to make in them ac 


equivalent, in order to volatilization, and the yielding a volatile (al, n de: 
that we have obſerved from fermentation and putrefaction in the juice , fi 
grapes, urine, &c, But as ſome trials made with other ſeeds, and amm {icchar 
the reſt with aromatic ones, have afforded me no volatile ſalt ; ſo 4: AY corp' 
ſucceſs of others has ſometimes made me think, that ſome ſubjects of th term 
vegetable kingdom, whence we commonly derive acid ſpirits, but no dry{, AE 
may be diſtilled with ſo regular a heat, as to afford ſome volatile ſalt; met 
that more bodies would be found to do this, were they not too haſtily « y te 
violently urged by the fire. (3.) Tho? ſilver be one of the moſt fixed by. 
dies we know, yet I am of opinion, that it is poſſible, chiefly h to 
change of texture, to render it volatile. An acquaintance of mine bs pure f 
ving hit upon a ſtrange menſtruum, tho? not corroſive, he abſtracted it frm then 


ſeveral metals, and brought me the remainders, with a deſire tht 
I would endeavour to reduce thoſe of lead and filver to their priſtn 


form, which he had in vain attempted : but tho? I found the white can 
of lead reducible, yet when I came to the calx of filver, I was unable to th, 
bring it into a body; and having at length melted ſome lead in a gh boc 
fire, to try whether I could make it ſwallow up the calx, in order u. of { 
farther operation, I was ſurprized to find, that this mild heat made tt in th 
calx of ſilver preſently fly away, and ſublime in the form of a Farina wi RE lit 


tilis, which whitened the neighbouring part of the chimney and u d 
part of the crucible. (4.) From that which chymiſts themſelves tell » WF 
we may draw a good argument, ad hominem, to prove, that volatility 
pends much upon the texture, and other mechanical affections of a bot 
For ſeveral of thoſe philoſophers, who write of the elixir, fay, tW 
when their philoſophic mercury or grand ſolvent, being ſealed up tog 
with a third or fourth part of gold in a glaſs-egg, is kept in convent 
degrees of fire, the whole matter, and conſequently the gold, will, by it 
mutual operation of the included ſubſtances, be fo changed, as not onlſ! 
circulate up and down in the glaſs, but in caſe the digeſtion or decoftlt 
ſhould be broken off at a certain inconvenient time, the gold would be qu 
ſpoiled ; being, by the paſt and untimely-ended operation, made too" 
latile, to be reducible again into gold ; whereas, if the decoction be (ul 
continued to the end, not only the gold, but all the philoſophic mer 
or menſtruum will be turned into a ſulphur or powder, of a wonderful 
fixed nature. Now in this caſe, it is not by any thing ſuperadded, ® c 
the moſt fixed body of gold is made volatile; but the fame maſly mi gre 
c 
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T .cting of gold and philoſophic mercury, is, by the change of texture, Puvsics. 
caſioned by the various degrees and operations of fire upon it, brought x. 
be firſt volatile, and then extremely fixed. (5.) Helmont, amongſt other 
Jodigious powers, which he aſcribes to the alkaheſt, affirms, that by ab- 
acting it often enough, it would ſo change all tangible bodies, and con- 
guently ſtones and metals, that they might be diſtilled over into liquors 
Wal in weight to the reſpective bodies that afforded them, and having 
W the qualities of rain- water; and if fo, they muſt be very volatile. 
d I ſee not how thoſe, who admit the truth of this ſtrange operation, 
n deny, that volatility depends upon the mechanical affections of mat- 
r ; ſince the alkaheſt, at leaſt in our caſe, appears to work upon bodies 
ecchanically. And it muſt be confeſſed, that the ſame material parts of 
W corporeal ſubſtance, which, when aſſociated and interwoven, after a 
terminate manner, conſtituted a ſolid and fixed body, as a flint, or a 
np of gold; may by having their texture diſſolved, and by being freed 
Im their former implications or coheſions, become the parts of a fluid 
Day totally volatile. 
ne third means of making a body volatile is, by aſſociating the parti- The 5ird 
to be raiſed, with ſuch as are more volatile than themſelves, and of a way. 
ure fit to be faſtened to them, or which are at leaſt apt, by being added 
them, to make up therewith, corpuſcles more diſpoſed to volatility than 
ey. This being the grand inſtrument of volatilization, I ſhall be the 
ger upon, But I muſt here obſerve, that *tis poſſible the particles 
an addition, tho* not more volatile than thoſe of the body it is mixed 
th, and perhaps, tho' not volatile at all, may yet conduce to volatilize 
body wherewith it 1s mixed. For the particles of the thing added may 
of ſuch figures, and ſo aſſociated with thoſe of the body to be elevated, 
de th in this to enlarge its former pores, or produce new ones, by intercept- 
little cavities, between the particles of that body, and thoſe of 
> additional ingredient. For by theſe, and other ſuch ways of aſſo- 
don, the corpuſcles, reſulting from the combination or coalition of two 
more of ſuch different particles, may, without proving too big and un- 
jeldy, be more conveniently ſhaped, or more light in proportion to their 
Ik, and ſo more eaſily buoyed up, and ſuſtained in the air, or otherwiſe 


0 1 ore fitted for avolation, than when ſingle. 
„ The corpuſcles of the added ingredient may contribute to the elevation How ile par- 


a body chiefly by two things; firſt, the parts of the former may be much 3 Ke FY 
ore diſpoſed for avolation, than is neceſſary to their own volatility. As ,, . - 
hen in the making of ſal-armoniac, the ſaline particles of urine, and of tribute to raiſe 
dt, are more fugitive than they need to be to raiſe themſelves; and — A _ 
reby are advantaged to carry up with them the more ſluggiſh corpuſcles, * 
hereof ſea · ſalt conſiſts. — next, they may be of figures ſo proper to 
ſten them to the body to be elevated, that the more fugitive will not be 
ven away, or disjoined from the more fixed by ſuch a degree of heat, 
is ſufficient to raiſe them both together. To which effect, the congruity 
guration, is as well required, as the lightneſs or volatility of the * 
7 cles 
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cles of the thing added. And therefore ſome of the moſt fugitive bodies 

know, as ſpirit of wine, camphire, Cc. will not volatilize many 10 
ſtances, which might be elevated by far leſs fugitive things; becauſ- 
corpuſcles of ſpirit of wine ſtick not to thoſe of the body they are min 
with, but eaſily flying up themſelves, leave thoſe behind them, which: 

rather barely touch'd, than firmly adhered to; whereas, far leſs (yy, 
liquors, if they be endowed with figures, which fit them for a comm. 
tently firm coheſion with the body they are mixed with, will be ablen 
volatilize it. And of this I ſhall give ſome inſtances in bodies very pot: 
derous, or very fixed, or both. To begin with colcothar; which bei ga 
vitriolic calx, made by a laſting and vehement fire, is, conſequenth, &. 
pable of reſiſting ſuch an one; yet this, when exquiſitely ground with z 
equal weight of ſal-armoniac, a ſalt but moderately volatile, will be in ga 
part ſublimed into thoſe yellow flowers we call Eus primum Veneris, u 
which, that many vitriolic corpuſcles of the colcothar are really elevna 
will eaſily appear by putting a grain or two of that reddiſh ſubſtance i 
to a ſtrong infuſion of galls, which thereby immediately acquires an ink 
colour. Steel alſo, (which muſt have endured extraordinary violencad 
the fire,) being reduced to filings, and diligently ground with about ans 


qual weight of ſal-armoniac, will, if degrees of fire be ſkilfully am very 
ſtred, without any previous calcination or reduction into a crocus, ſuf be a 
fo much of the metal to be carried up, as to give the ſal-armoniac an, be 
table colour, and a chalybeate taſt. And here it will be proper to {ts ol 
ſerve, for the ſake of practical chymiſts, that the proportion of the vols tar, \ 
tile addition is to be regarded. Several bodies thought unfit for ſublima . 
tion, or incapable of having any conſiderable portion of them clevated tar, 
may be plentifully ſublimed, if a greater proportion of the addition, tha 8, b 
uſual, is ſkilfully employ'd. Thus in the inſtance of filings of ſtcel, itn nd to 
ſtead of an equal weight of ſal-armoniac, the treble weight be taken, a it we 
the operation duly managed, a far greater quantity of the matter may pus an 
raiſed, eſpecially if freſh ſal- armoniac be crefully ground with the (4 „ 1 
mortuum. And fal-armoniac may perhaps be compounded with ſuch 6 Dn pre 
ther bodies, heavier than itſelf, as may qualify it, when it is thus dd tt 
ged, to elevate ſome fit ſubſtances, better than it would of itſelf alone. | ned fa 
ſhall add, that if beſides the plenty of the foreign ingredient, there be a {ub ratio 
ficient fitneſs of its particles, to lay hold on thoſe of the body to be vo ueht 
on, ponderous mineral bodies may be employ'd to volatilize other hein a ſom 
bodies. I am apt to think, that almoſt all metals may, by large addition artific 
and frequent cohobations, be brought to paſs through the neck of the ¹mĩlT n . 
in diſtillation ; and perhaps, if they be melted, not with equal path the! 
but with many more, of regulus of antimony, and the proceſs be managt from 
as the hints now given direct, what I have ſaid may not prove un{crvi WS, w 
able. Many attempts have been, and are ſtill fruitleſsly made by chymil dif o 
to elevate ſalt of tartar with additions. Now I ſhall only obſerve, that e- han. 
frequent experience ſhews, if ſal- armoniac be abſtracted from falt of tat * 


tar, not only the ſalt of tartar is left at the bottom, but a large pat I 
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* urinous one, having been at firſt eg of thoſe different ingredi- 


ts; and by this means the volatile ſalt being looſened from the the reſt, flies 
ſily away, without ſtay ing long enough to take up any other ſalt with 
and therefore, if this analyſis of the ſal-armoniac could be preven- 
it ſeem'd not impoſſible, that ſome part of the ſalt of tartar, as well 
of colcothar and ſteel, might be carried up by it. And accordingly, 
wing cauſed the ingredients to be exceedingly well dried, and both nim- 
y and carefully mixed, and ſpeedily expoſed to the fire; I have ſome- 


r fitneſs for this work in ſome parcels of ſal-armoniac, which are 
ce, but by the effect, to be diſcerned from others. This, however, 
Woues the poſſibility of the thing, and may ſerve to ſhew the volatilizing 
Whcacy of ſal-armoniac which 1s a compound that I recommend, as one 
W the moſt uſeful productions of vulgar chymiſtry. _ 

But, by the way, there ſeems to be a great deal of difference between 
king a volatile ſalt of tartar, and the making falt of tartar volatile. It 
very poſſible, that a man may from tartar obtain a volatile fait, and yet 
We be able to volatilize that tartareous ſalt, which has once, by incinera- 
dn, been brought to a fixed alkali, There is a way, whereby ſome chy- 
ſts obtain a volatile ſalt from a mixture of antimony, nitre, and crude 
Star, which, probably, comes from the latter; but experience hath aſſured 
„that by a diſtillation lowly made, without any addition, very clean 
ar, or at leaſt, the cryſtals of tartar, may, in conveniently ſhaped veſ- 
s, be brought to afford a ſubſtance, which, in rectification, will a- 


"ft nd to the upper part of the veſſel, in the form of a volatile falt; as 
n, al it were of urine, or of hart's-horn: tho? this operation requires a dex- 
maß k pus and a patient diſtiller, But to render a fixed alkali of tartar vola- 
Am 2 I take to be another, and a far more difficult work; for the com- 
ſuch n proceſſes of performing it, promiſe much more than they can make 
1s co ed. I have convinced ſome of the more ingenuous chymiſts, that the ſub- 


ned ſalt was not indeed the alkali of tartar, but ſomewhat produced by the 


one, | 

be afl ration, or rather extricated out of the addition. Yet I would not be 
wrought dught to affirm, that it is impoſſible to elevate the fixed ſalt of tartar. 
c hein r fometimes I have been able to do it, even at the firſt diſtillation, by 
dito artificial addition, perhaps more fixed than itſelf; but tho? the ope- 
1c ret, on was very grateful to me, as it ſnew'd the poſſibility of the thing, 


t the ſmall quantity of the ſalt ſublimed, and other circumſtances, kept 


from much valuing it upon any other account. And there are other 


| 
manage 


nere hereby experience has aſſured me, falt of tartar may be raiſed. 
chymul d if one of them were not ſo uncertain, that I can never promiſe be- 
, that hand that it will ſucceed 3 and the other ſo laborious, difficult 
t of coſtly, that few would attempt, or be able to practiſe it, I ſhould 
e part g nk them very valuable; ſince by the former, moſt part of the a 

l 0 


e ſal-armoniac with it; I ſuſpected the cauſe might be, that ſal- armo- PR vsics. 
by the operation of the alkali of tartar, is reduced into ſea- ſalt,ʒ 


es had a portion of ſalt of tartar, carried up with the ſal- armoniac; Salt of tartar 
t this 8 ſo very rarely, that I ſuſpected there muſt be a pecu- ve/atilized. 
0 
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E.-viceable to obſerve, that ſublimations are applicable to make very fine Pavs1cs. 
E mminutions of ſeveral bodies. That thoſe which are elevated are re 
Buced to a great fineneſs of parts, is obvious in many examples, whence 

has been anciently ſaid, that ſublimations are the chymiſt's peſtles ; ſince 

ey really reſolve the elevated bodies, into exceeding fine flower, and 

ach finer than the peſtle and mortar can reduce them. But what I 

Trend is, that ſometimes, even bodies fo fixed, as not at all to aſcend in 

E blimation, may yet be reduced, by that operation, into powders extreme- 

fine. For tho' chymiſts complain much of the difficulty of making a 

od calx of gold, and of the imperfection of the few ordinary proceſles, 
Wreſcribed to make it; yet, we have found, upon trial, that by exactly 
Winding a thick amalgam of gold and mercury, with a competent weight 

br finely powdered ſulphur, we may, upon putting the mixture to ſublime 

a conveniently-ſhaped glaſs, by degrees of fire, obtain a cinnabar, 

hich will leave behind it a finer calx of gold, than can be had from ſome 

r more difficult proceſſes. 

Lo proceed to our fourth way. Volatility depends ſo much upon the con- The fourth 
ure of the corpuſcles, which are to be raiſed together, that even very 2 of intro- 
Paderous bodies may ſerve for volatilizing ingredients, if they be diſpoſed 2% J = My 
D faſten themſelves ſufficiently to the bodies they are to carry up along ;, 

With them. For quick-filver, being united by amalgamation with a ſmall * - 
Woportion of lead, will, by a moderate fire, and in cloſe veſſels, be 

ade to carry over with it ſome of the lead; as we have found by 

Se increaſed weight of the quick-ſilver, that paſſed into the receiver: 

hich, by the way, may make us cautious, how we conclude quick- 


lee ver to be pure, merely from its having been diſtilled. There re- 
Your ains but one body more heavy than thoſe we have mentioned, and 
at is gold; which being of a ſurprizing fixity, I do not wonder that 


e wary naturaliſts, and the more ſevere among the chymiſts, ſhould 
Wink it incapable of being volatilized. Yet if we conſider, how very A 
inute parts gold may be rationally ſuppoſed to conſiſt of, and to 
diviſible into; methinks it ſhould not ſeem impoſſible, that if we 


aud light on volatile ſalts, of figures fit to ſtick faſt to the corpuſ- 
7 bed es of the gold, they would carry up with them particles, whoſe ſoli- 
here U ty can ſcarce be more extraordinary than their minuteneſs: and in effect, 
repen⸗ e have made more than one * with which ſome particles of 


dd may be carried up. But when I employed my Menſtruum peracutum, 
hich conſiſts of ſpirit of nitre, ſeveral times drawn from butter of anti- 
ony,) I was able, without a very violent fire, and in a few hours, to ele- 
ate ſo much crude gold, as, in the neck of the retort, afforded me a con- 
terable quantity of ſublimate; which I have had, red as blood: and that 
conſiſted partly of gold, manifeſtly appeared by this, that I was able, 
ith eaſe, to reduce that metal out of it. f Le, 
But in reckoning up the inſtruments of volatilization, we muſt not omit 


mention the air; which I have often obſerved to facilitate the eleva- 
453 Sf | Ccc | tion 


PR vstcs. tion of ſome bodies, even in cloſe veſſels. And, though to fill the 
wx high, be judged, by many, a ſhort method, becauſe the ſteams have 
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then a leſs way to aſcend; yet frequent experience has informed me 
that, at leaſt in ſome caſes, they take wrong meaſures, and that a 

proportion of air, purpoſely left in the veſſels, may more than make ;, 
mends for the greater ſpace, that is to be aſcended by the vapours ora 
halations of the matter to be diſtilled or ſublimed. And if, in cloſe ye. 
ſels, the preſence of the air may promote the aſcent of bodies; it may ye| 
be expected, that the elevation of ſeveral of them may be furthered hy he 


ing attempted in open veſſels, to which the air hath free acceſs. Any _ 
we may credit the probable relations of ſome chymiſts, the air much con. 4 
tributes to the volatilization of particular bodies, which are barely expoſy rf 
to it. But the account on which the air, by its bare preſence, or peculiy £1] 

operations conduceth to the volatilization of ſome bodies, is a thing vey WE. 7 
difficult to be determined, without a due regard to gravity, levity, and th 5 
conſtitution of the corpuſcles that compoſe the air, which I take to be vn Wi tely, 


numerous, and various. 

I have hitherto generally conſidered the ſmall portions of matter, to 
elevated in volatilization, as intire corpuſcles ; but there may alſo happa 
caſes, wherein a kind of improper volatilization is effected, by maki 
uſe of ſuch additions, as break off, or otherwiſe divide the partic 
of the corpuſcles to be elevated; and, by adhering to, and ſo clogging 
one of the particles, to which it proves more fit, enable the other Ws h 
which is now brought to- be more light, or diſengaged, to aſcend. Thus 
when ſal-armoniac is well ground with Lapis Calaminaris, or with ome 
fixed alkali, and committed to diſtillation z the ſea-ſalt, which enter 
the compoſition of the ſal-armoniac, being detained by the ſtone, « 3 
the alkali, there is a divorce made between the common ſalt, and it 


| three 
urinous, and fuliginous ſalts, that were incorporated with it; and . vered 
ing now diſengaged from it, are eaſily elevated. And I have obſervel, not 
in human urine, a kind of native ſal-armoniac, much leſs volatit * i 
than that ſublimed from human blood, harts-horn, c: and thereſor, ere 
ſuppoſing a ſeparation of parts may be made by an alkali, as wel res 
this ſalt, as in the common factitious ſal-armoniac, I put to freſh u nation 
a convenient proportion of the falt of pot- aſhes; and diſtilling ir als. ma 
liquor, it yielded a ſpirit more volatile than the phlegm ; and of a 10 ort tin 
piercing taſt: which way of obtaining a ſpirit, without any violent by th 
of fire, and without either previouſly abſtracting the phlegm, or vi lrſeyer, 
ing for the fermentation of ſtale urine, I taught ſome chymiſts, becaue ve m 
of the uſefulneſs of ſpirit of urine, which being obtained by this 19 ries uſu 
cent way, might, probably, be employed, with much leſs ſuſpicion a oſe int 
corroſiveneſs, than if je 6 had been uſed in the operation. "cities 
in making ſpirit of nitre, by mixing falt-petre with oil of vitriol, * a whit 
diſtilling them together; the oil ſo divides or breaks the corpulcts b, wher 
the nitre, that the new-diſpoſed particles of that ſalt, which amoum I ntities 
a great portion of the whole, will be made eaſily to aſcend, even? inary: 
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noderate ſand-heat, and ſometimes without any fire at all, in the form Parsics. 
f a ſpirit exceeding ſubtile, and volatile. 5 — 
Ihe laſt means of volatilizing bodies, is, the operation of the fire, The ft way 
r ſome other actual heat. But of this, which is ſo obvious, it were ee 
»dloſs to diſcourſe. I ſhall only intimate, that there may be bodies, "rg . 
hich, in ſuch degrees of fire, as are uſually given in the vulgar | 
Hymical operations, will not riſe, may yet be forced up by ſuch 
Solent and laſting fires, as are employed by the melters of ores, and 
Punders of guns, and ſometimes by glaſs-makers. And indeed, tho? 
here conſider volatility and fixedneſs in the popular ſenſe of thoſe 
rms; yet if we would view the matter more ſtrictly, I preſume, we 
zould find, that they are but relative qualities, and to be eſtimated, eſpe- 
ally the former, by the degree of fire, to which the body, whereto 
e aſcribe one or other of theſe qualities, is expoſed ; and therefore 
is much more difficult, than men are aware of, to determine accu- 
ately, when a body ought to be accounted volatile, and when not; 
ce there is no determinate degree of heat agreed on, nor indeed eaſy 
ve deviſed, for a ſtandard, whereby to meaſure volatility and fixed- 
ſs: and it is obvious that a body, which remains fixed in one degree 
W fire, may be forced up by another. Beſides, a body may paſs for ab- 
Plutel/ hxcd, among the generality of chymiſts, and yet be unable to en- 
re the fires of founders and glaſs- makers. Having not obſerved, that chy- 
iſts had examined the fixity of other bodies than metalline ones by the 
pel, I put dry ſalt of tartar upon it; and found, that in no long time 
manifeſtly waſted in ſo vehement a heat, whilſt alſo the air came 
ely at it. And having well mixed one ounce of good ſalt of tartar 
ith treble its weight of tobacco-pipe clay, we kept them but for two 
three hours in a ſtrong fire; yet the crucible being purpoſely left un- 
vered, we found the ſalt ſo waſted, that the remaining mixture afforded 
W not near a quarter of an ounce of ſalt. And indeed I ſcarce doubt, 
at in ſtrictneſs, ſeveral of thoſe bodies, which paſs for abſolutely fix- 
are but comparatively and relatively ſo ; that is, in regard to ſuch 
Weereces of fire, as they are uſually expoſed to in the diſtillations, ſub- 
Wnations, Sc. of chymiſts. And, perhaps, even the fires of founders and 
als. makers, are not the moſt intenſe, that might, poſſibly, be made in a 
ort time, provided only ſmall portions of matter were to be wrought 
by them, In effect, I know very few bodies, beſides gold, that will 
rlevere totally fixed in the moſt vehement degrees of fire wherewith 
aye made experiments. And though tin is in our chymical reverbera- 
ries uſually reduced but into a calx, which is reputed very fixed ; yet in 
ofe Intenſe fires, which an acquaintance of mine uſes in his tin-works, 
antities of tin are often carried up to a conſiderable height, in the form 
a whitiſh powder, which being 1n large maſſes forced off from the pla- 
3, Whereto it had faſtened it ſelf, yields, by a ſkilful reduction, great 
ntities of good malleable metal, that ſeems to me rather more fine than 


dinary tin, 
Cee 2 FECT. 
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Qualifications IN lIxedneſs being the oppoſite quality to volatility, what we have 9 pf le 
- 4 het 2 courſed of the RT ET help to clear up the nature of | Brea 
latter. prod 

The qualifications moſt conducive to render a portion of matter fxe Weem 

ſeem to be, I. The groſſneſs or bulk of its component parts. 2, The ritio 
ponderoſity or ſolidity of them. 3. And laſtly, an indiſpoſition of ti Mick 
corpuſcles for avolation, ariſing from the texture of the body, ty tions 

from theſe cauſes or requiſites of firmneſs, may be deduced the folloy. on C 

ing means of giving or adding fixation to a body, which was before eite al col 

volatile or leſs fixed: and they are reducible to two general heads; th he fa 

action of the fire, as the parts of the body expoſed to it, are thereby mt hen 

to operate variouſly on one another; and to the aſſociation of the partich phoul. 

of a volatile body, with thoſe of ſome proper additional one. But the aps, 


two inſtruments of fixation being general, I ſhall propoſe four or five mor 
particular ones. 


The firſt way And firſt, in ſome caſes, it may conduce to fixation, that, either by Th 
e. 5 an addition, or by the operation of the fire, the parts of a body hat 
means of fre, brought to touch each other in large portions of their ſurfaces. For, Nercu 
or the addi- that from this contact, there muſt follow ſuch a mutual coheſion, as wil arts! 
tion of other at leaſt indiſpoſe the touching corpuſcles to ſuffer a total divulſion, ny ſcenc 
ac why appear from the coheſion of flat pieces of marble and glaſs, and from rie. 
ſome other phenomena belonging to the hiſtory of firmneſs ; whence we derha 
may properly borrow ſome inſtances, for illuſtration, in the doctrine df red 
fixedneſs; ſince, uſually, the ſame things, which make a body firm, gin re t! 
it a degree of fixedneſs, in keeping it from being diſſipated by the uſu! Wa of the 
degrees of heat and agitation of the air. Beſides this, *tis not imp cſion 
ſible, that the bare operation of the fire may, in ſome caſes, pro ee 
a coheſion among the particles, as well as disjoin them in others, ! 
thereby make them more volatile. For, as in ſome bodies, the acti WM ; ha 
of the fire may rub off the little hooks, that entangle them, and malt Wl atilizi 
it more eaſy for the corpuſcles to be diſengaged, and fly upwards; ! mults, 
others the agitation of the fire may grind their furfaces ſo ſmooth, #0 tion, u 
admit of a firm contact and coheſion. Thus in grinding glaſſes for * 0 
leſcopes and microſcopes, the artificer, by long rubbing a piece of g Tian 


againſt a metalline diſh, brings the two bodies to touch one anotit! 
in ſo many parts of their ſurfaces, that they will moſt firmly adhere 
one another. And if two groſſer  corpuſcles, or a greater number d 
ſmaller be thus brought to ſtick together, their aggregate will prove 0 
heavy to fly away. And to ſhew that the fire may effect a levigation in the 
ſurfaces of ſome corpuſcles, I have cauſed Minium, and other calces to 
melted in a vehement fire, whereby that which was before a dull a 
incoherent powder, was reduced into much groſſer corpuſcles; multi , 
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| 1 appearing ſmooth, glittering, and almoſt ſpecular, like Pavscs, 


oſed, were uſually ſolid, and of difficult fuſion. When we make glaſs 
bf lead per ſe, it is plain, that the particles of the lead are reduced to a 
Preat ſmoothneſs; ſince whereſoever you break the glaſs, the ſurfaces 
Produced will not be jagged, but ſmooth, and conſiderably ſpecular. It 
E-cms, alſo, poſſible, that even when the fire doth not make any great at- 
E.ition of the particles of the body to be fixed, it may yet occaſion their 
| icking together 3 becauſe it may at length, after multitudes of revolu- 
tions, and occurſions, bring thoſe of their ſurfaces to join, which by rea- 
ſon of their breadth, ſmoothneſs, or congruity of figure, are fit for mutu- 
. coheſion ; and when once they come to ſtick, there is no neceſſity, that 


Ihe ſame cauſes, which were able to make them paſs by one another, 
hen their contact was only in an inconſiderable part of their ſurfaces, 
Mould have the ſame effect now, when their contact is full; though per- 
Whaps, if the degree of fire was much increaſed, a more vehement agitation 
ould ſurmount this coheſion, and diſſipate, again, theſe cluſters of coale- 
cent particles. 
Theſe conjectures will appear the leſs extravagant, if we conſider 
rhe yhat happens in quick-ſilver made precipitate per ſe. For here, running 
ercury is expoſed to a moderate fire tor a conſiderable time, whereby the 
parts of the mercury are variouſly agitated, and many of them made to 


ad: 


4 aſcend; till convening into drops on the ſides of the glaſs, their weight 
Wi Tarries them down again; but at length after many mutual occurſions, and 
perhaps attritions, ſome of the parts begin to ſtick together in the form of 


* red powder, and then gradually, more and more, and mercurial particles 
re there faſtened together, till at length, all, or by much the greater part 


oy df the mercury is reduced into the like precipitate ; which, by this co- 
12 Weſton of parts, being grown more fixed, will not, with the ſame de- 


ee of heat, be made to riſe and circulate, as the mercury would be- 
ore; yet I have found by trial, that with a greater and a competent de- 
Were: of heat, this precipitate per ſe would, without the help of any vo- 
Watilizing ingredient, be eaſily reduced into running mercury again. Chy- 
miſts, who agree in ſuppoſing this precipitate made without any addi- 
tion, will ſcarce be able to give a more probable account of the conſiſ- 


for tt tence obtained by the mercury; wherein, ſince no body is added to it, 
Tr there appears to be wrought none but a mechanical change. And though 
"oth, | have ſuſpected, that in philoſophical ſtrictneſs, this precipitate may 


not be made per ſe, but that ſome penetrating particles of the fire, eſpe- 
cally ſaline ones, may have aſſociated themſelves with the mercurial cor- 
puſcles ; yet, even upon this ſuppoſition, it may be ſaid, that theſe parti- 
ls contribute to the effect, but by facilitating the mutual coheſion of 
orpuſcles, that would not otherwiſe ſtick to one another. And, as 
for the generality of chymiſts, who aſſert the tranſmutation of all me- 
tals into gold, by the philoſopher's ſtone, they muſt grant it probable, 
that a new and fit contexture of the parts of a volatile body, may great- 


ly 


Naoſe of fine litharge of gold : and the maſſes which theſe grains com 
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Paysrcs. ly contribute to render it highly fixed. For, it is averr'd by Henn, 
Wynn who pretended not to the elixir, that a grain of a powder, vic 
was given him, tranſmuted a pound of running mercury; where the pn 
portion of the elixir to the mercury was ſo inconſiderable, that it cu. 
not reaſonably be ſuppoſed, that every corpuſcle of the quick.-ſia 
which before was volatile, became extremely fixed, merely by its cn. 
lition with a particle of the powder; ſince, to make one grain ſuffc jy 
this coalition, the parts it muſt be divided into, will be ſcarce conc, 
bly minute; and therefore each ſingle part was not likely to be fixed it fe, 
or at leaſt it was more likely to be carried up by the mercury, than to key 
that from flying away: whereas, if we ſuppoſe the elixir to have mi 
ſuch a commotion among the corpulcles of the mercury, as to brin 
them to ſtick to one another, it is agreeable to the mechanical dodtrin 
of fixedneſs, that the mercury ſhould endure the fire as well as gol, 
on acccunt of its new texture, which, ſuppoſing the ſtory true, appen 
to have been introduced, by the new colour, ſpecific gravity, indiffolubil 
in Agua fortis, and other qualities, wherein gold differs from mercury; re a | 
but eſpecially malleableneſs, which uſually requires, that the parts, fron 
the union whereof it reſults, be either hooked, branched, or otherwiſe 4 
dapted and fitted to make them take faſt hold of, or ſtick cloſe to ons 
another. And ſince in the whole maſs of the factitious gold, all, ere es of 
one grain, muſt be materially the ſame body, which, before the projettion, 
was quick-ſilyer ; we ſee, how great a proportion of volatile matter may, 
by an inconſiderable quantity of addition, acquire ſuch a new dipl. 
tion of its parts, as to become moſt fixed, However, this inſtance agrees 
much better with the mechanical doctrine, than with this vulgar opinion 
of the chymiſts, that, if in a mixture, the volatile part much exceeds the 
fixed, it will carry up this with it, and on the contrary. But though the 
rule holds in many caſes, where there is no peculiar indiſpoſition to tit 
effect that is aimed at; yet, if the mechanical affections of the bodies i 
ill ſuited to ſuch a purpoſe, our philoſophical experiment manifeſtly prove 
that the rule is falſe ; ſince ſo great a multitude of grains of mercury, It 
ſtead of carrying up with them one grain of the elixir, are detained by it 
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the ſtrongeſt fire. Een the 
A ſecond way The ſecond way of producing fixedneſs, is by expelling, breaking, d rk 
— —n otherwiſe diſabling thoſe volatile corpuſcles, which are too indiſpoſe A colec 
volatile par. be fixed themſelves ; or are fitted to carry up with them ſuch partic =_. 


ticles. as would not, without their help, aſcend. That the expulſion of ſuch part 
is a proper means to make the aggregate of thoſe, which remain, more * 
will not want proof, if we conſider the inſtance of it in ſoot; where, o 
many active parts were, by the violence of the fire, and the current of ' 
air, carried up together by the more volatile parts ; yet when the foot! 
well diſtill'd, in a retort, a competent time being allow'd for the extrication 
and avolation of the other parts, there will, at the bottom, remain 2"! 
ſtance, which will not now fly away, as before. And here let me obſerve 


that the receſs of the fugitive corpuſcles may contribute to the _ 
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Ir a body, not barely becauſe the remaining matter is freed from ſo ma- Pavsrcs. 
volatilizing parts, but becauſe upon their abſence, the pores or inter- www 


Als, they leave behind, are filled up with more ſolid or heavy matter; 
d the body becomes more homogeneous, cloſe and compact. And, be- 
Iues the expulſion of unfit corpulcles, which may be otherwiſe diſabled 
m hindering the fixation of the maſs they belong to; it ſeems very poſſi- 
le. that in ſome caſes they may, by the action of the fire, be ſo broken, 
with their fragments to fill up the pores or intervals of the body they 
pertain'd to; or may make ſuch coalitions with the particles of a conve- 
dent addition, as to be no impediment to the fixity of the whole maſs, 
Gough they remain in it. 


ne by preventing or checking that heat, or other motion, which external 
Sents ſtrive to introduce into the propoſed body. But this tending rather 
P hinder the actual avolation of a portion of matter, or, at moſt, to pro- 
pre a temporary abatement of its volatility, than to give it a ſtable fixity, 
mall not any longer inſiſt on it. 


A ingredient into a complicated ſtate, This being the uſual and prin- 
pal way of producing fixity, we ſhall dwell the longer upon it, and give 
ſtances of ſeveral degrees of fixation. And firſt we find, that a fixed 
dition may eaſily give a degree of fixity to a very volatile body. Thus 
irit of nitre, which will, of it ſelf, eaſily fly away in the air, having its 
line particles aſſociated with thoſe of fixed nitre, or falt of tartar, will, 
th the alkali, compoſe a falt of a nitrous nature, capable of being 
Pelted in a crucible, without loſs of its ſpirit. And I have found that 
Wc ſpirit of nitre, which abounds in Aqua fortis, being coagulated with 
e ſilver, they corrode, and the cryſtals produced by their coalition, be- 
Ws put into a retort, may be kept for ſome time in fuſion, before the 
Petal will let go the nitrous ſpirit. When we poured oil of vitriol 
on the calx of vitriol, though many particles were driven away by the 


g, 0 cited heat; yet the ſaline parts, which combined with the fixed ones of 
fed colcothar, ſtuck faſt to them. And if oil of vitriol be, in a due pro- 
"ticks tion, dropp*d upon ſalt of tartar, there reſults a Tartarum Vitriolatum, 
pan herein the acid and alkaline parts cohere ſo ſtrongly, that it is not 
fred, ordinary degree of fire that can disjoin them; whence ſeveral chy- 
hough its have thought this compound falt to be indeſtructible. But a leſs 


avy liquor than the oil of vitriol, may, by an alkali, be more ſtrongly 


ſoot tained, than that oil it ſelf; for experience has aſſured me, that ſpirit 
ication ſalt, being dropp'd, to fatiety, upon a fixed alkali, there will be made 
a {ub- _ an union, that a ſtrong and laſting fire cannot ſo much as melt the 
yſerve, E. 


But 


ES The third means of fixing bodies, is, by preſerving that reſt among the 4 third way, 
Karts, whoſe contrary is neceſſary to their volatilization, And this may be by ſecuring 


The fourth way of producing fixedneſs in a body, is, by putting to It {fourth way, 
han appropriated addition, whether fixed or volatile, that the corpuſ- H complica- 
es of the body may be put among themſelves, or with thoſe of the ad- I 7 parti. 


1 
— 
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Ly tat will ſuffice to elevate the latter. For un 


or greatly abate the volatility of another, ſhould be it ſelf fixed. Pu, f 
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But it is not the bare mixture of volatile 8 with fixed Q 

eſs the figures of the ly. 
ter be correſpondent, and fitted to faſten to the other, the volatile pan 
will fly away in the heat, and leave the reſt as fixed as before, Thy, 
when ſand or aſhes. are wetted with water, they quickly part with thy 
water, without parting with any degree of their fixity. On the og 
ſide, it is not always neceſſary, that the body, which is fitted to deſtroy, 


there be a ſkilful coaptation of the figures of the particles of both le 
bodies, theſe particles may take ſuch hold of one another, as to comp 


corpuſcles, which will neither, by reaſon of their ſtrict union, be divi Mis not 
by heat, nor by reaſon of their reſulting groſſneſs be elevated even by: here 
ſtrong fire, or at leaſt by ſuch a degree of heat, as would have ſuficy ed fre 
to raiſe more indiſpoſed bodies, than either of the ſeparate ingrediem Wo cnc 


In preparing the Bezoardicum Minerale; though the rectified butter or ol 
of antimony, and the ſpirit of nitre, here put together, are both diſtill 
liquors, yet the powder, which reſults from their union, is fo far fx, i 
that after *tis edulcorated with water, *tis calcined for five or ſix hour; on 
which operation it could not bear, unleſs it had attained to a conſid. WE 
ble degree of fixation. I here ſuppoſe, with the generality of chymil opor 
that the addition of a due quantity of ſpirit of nitre is neceſſary tobe owdet 
employed in making the Bezoardicum Minerale. But if it be a true obſer. evate. 
vation, which is attributed to Billichius, that a Bezoardicum Mineral: may y at 
be obtained without ſpirit of nitre, barely by a ſlow evaporation, (made Wy thi: 
in a glaſs diſh,) of the more fugitive parts of the oil of antimony ; the in- gth 
ſtance will not, indeed, be proper in this place; but it belongs, however hich, 
to the ſecond way of introducing fixity. Again, if you take ſtrong ſpirit d livati 


falt, and ſatiate it with the volatile ſpirit of urine z the ſuperfluous mall Ippreſl 
ture being abſtracted, you will obtain a compound falt, ſcarce, if at al, WW! of vi 
diſtinguiſhable from ſal-armoniac ; and which will not, as the ſalts it ca ddies, 


volatil 
at tw 
lich v 


ſiſts of, before their coalition, eaſily fly up into the air, but require a co 
ſiderable degree of fire to ſublime it. | 
L lately mentioned, that the volatility of the ſpirit of nitre may be mud 


abated by coagulating it into cryſtals, with particles of corroded ſilvet; degre 
ſhall now add, that ſuch nitrous ſpirits may be made much more fixed d thou 
the addition of the ſpirit of ſalt, which, if it be good, will, of it ſell modera 


fume in the air. For having diſſolved a convenient quantity of cryſtals ble 


ſilver, in diſtilled water, and precipitated them, not with a ſolution of fi 
but the ſpirit of ſalt, the phlegm being abſtracted, and ſome few of poſitio 
looſer ſaline particles; though the remaining maſs was urged with a violet BT; 
fire, which kept the retort red-hot for a conſiderable time; yet the miu th an 
and ſaline ſpirits were not at all driven away from the ſilver, but contin 
in fuſion with it; and when the maſs was taken out, theſe ſpirits ſo abou 
ed in it, that it had no appearance of a metal, but looked rather like | 
thick piece of horn. 
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on Turpethum minerale. For tho? oil of vitriol be a diſtilled liquor, 
d mercury a volatile par yet when we abſtracted four or five parts 
Foil of vitriol from one of quick. ſilver, and then waſhed off as much 
we could of the ſaline particles of the oil of vitriol, thoſe which 
-mained, adhering to the mercury, rendered it far more fixed, than ei- 
her of the liquors had been .and enabled it, even in a crucible, to en- 
Pure a ſurprizing degree of fire, before it could be driven away. The 
ke turbith may be made with the oil of ſulphur per campanam. But this 
b nothing, to what Helmont tells us of the operation of his alkaheſt; 
here he affirms, that this menſtruum which is volatile, being abſtrac- 
ed from running mercury, not only coagulated it, but left it ſo fixed, as 
& endure fires excited by the utmoſt force of bellows. If this be certain, 
I will not be a ſlender proof, that fixity may be mechanically produced; 
Gor if there remain ſome particles of the menſtruum with thoſe of the 
Wnctal, it will, not be denied, that two volatile ſubſtances may perfectly 
one another. And even this will appear leſs improbable from 
pme farther inſtances. Having put a mixture, made of a certain 
oportion, of two dry volatile bodies, (viz. ſal-armoniac, and very fine 
owder of ſulphur,) to half its weight of common running mercury, and 
Wevated this mixture three or four times from it, the mercury, which 
y at the bottom, in the form of a ponderous, purpliſh powder, was, 
y this operation, ſo fixed, that it long endured a ſtrong fire, which, at 
ngth melted the glaſs, and kept it ſo, without forcing up the mercury; 
ich, by the way, as we found upon ſome trials, ſeemed to have its 
livating, and emetic powers greatly infringed, and ſometimes quite 
ppreſſed. In the remaining inſtances, I ſhall employ only one menſtruum, 
of vitriol, and ſhew the efficacy of it, in fixing ſome parts of volatile 
ddies, with ſome parts of itſelf ; by which examples it will appear, that 
volatile body may not only leſſen the volatility of another body; but 
Wat two ſubſtances, which apart were volatile, may compoſe a third, 
lich will be leſs volatile, and even conſiderably fixed. We mixed, 
degrees, about equal parts of oil of vitriol, and oil of turpentine; 
d though each of them ſingle, eſpecially the latter, will aſcend with 
moderate fire, in a ſand- furnace; yet after a diſtillation, we had a conſi- 
rable quantity, ſometimes a fifth or fixth part of a coal- black Caput 
rtuum, able to endure the fire. And to give a higher proof of the 
W poſition, which oil of vitriol hath, to let ſome of its parts grow fixed, 

combination with thoſe of an exceeding volatile liquor, I mixed it 
th an equal or double weight of highly rectified ſpirit of wine, and 
und, that the fluid parts of the mixture being totally abſtracted, there 
ould remain a conſiderable quantity of black ſubſtance, fixed to ad- 
ration, And becauſe camphire is eſteemed the moſt fugitive of con- 
ent bodies, ſince being but laid in the free air, without any help 
the fire, it will wholly vaniſh ; I tried what oil of vitriol, abſtacted 
Vor. I. D d d from 


ext inſtance is afforded us by that kind of turbith, which may Privince. 
* by oil of vitriol inſtead of the Aqua fortis employ'd in the com- YI 
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Pursies. from, camphire would do, and found at the bottom of the rey, , 


' | £ 


| "1.4 bares, 
greater quantity, than one would expect, of a ſubſtance, black as o 


! tion, ſo 


WY wy ir 
4 and wanting almoſt as much of the volatility, as of the colour of enn | AI 
though it appeared not, that any of the gum had ſublimed into the yg iriol 
of the retort. i lation 
From all theſe inſtances it . manifeſtly follows, that, in many y = 
there needs nothing to make aſſociated particles, whether volzi g chi 
not, become fixed; but either to interweave or intangle them ag odor 
themſelves, or bring them to touch one another in large portions of t1;; wy 
ſurfaces, or by both theſe ways together, or by ſome others, to pu r 
a firm coheſion of ſo many particles, that the reſulting corpuſcles ars fr 
prove too big or heavy to be driven up into the air, by that degeꝗ eil of 1 
fire, wherein they are ſaid to be fixed“. _ 
| ; CL f Watile an 
* Sir Jſaac Newton, whoſe words we can ne- pt the water and acid ſpirits, which are ni : . 
ver uſe too much, inſtructs us, alſo, in the nature / together in vinegar, Agua fortis, and fir oon? By 
of fixedneſs and volatility. ** The particles of]“ ſalt, cohere riſe together in diſtin; r turpe 
<« fluids, (ſays that great philoſopher,) which do |** but if the menſtruum be poured upon ound, t. 
| « not cohere too {trongly,and are of ſuch a ſmall- F* tartar, or on lead, or iron, or any fi'{ . able th 
n neſs, as renders them moſt ſuſceptible of thoſe “ dy which it can diſſolve, the acid hy, ery fix 
<< agitations, which keep liquors in a fluor, are J“! ſtronger attraction adheres to the body a rſt wer 
«© moſt eaſily ſeparated and rarified into vapour; J: lets go the water? And is it not alſo fun: er, th 


« and in the language of the chymiſts they are 


« yolatile, rarifying with an eaſy heat, and con- 
«« denfſing with cold. But thoſe which are groſ- 
« ſer, and ſo leſs ſuſceptible of agitation, or co- 
here by ſtronger attractions, are not ſeparated 
without a ſtronger heat, or perhaps not without 
** fermentation. And theſe laſt are the bodies 
*« whichchymiſts call fixed; and being rarified by 
«« fermentation, become true permanent air: thoſe 
particles receding from one another, with the 
«« greateſt force; and being moſt difficultly 
«« brought together, which upon contact cohere 
moſt ſtrongly. And becauſe the particles of 
«« permanent air are groſſer, and ariſe from den- 
«+ ſer ſubſtances than thoſe of vapours ; thence it 


is that true air is more ponderous than vapour; 


** andthata moiſt atmoſphere is lighter than adry 
one, quantity for quantity.” Newton. Optic. p. 
371,372. Hence eaſily ariſes a rational account 
of thoſe two chymical operations, diſtillation and 
ſublimation, which Sir J/aac Neauton thus delivers. 
When oil of vitriol is mixed with a little wa- 
<< ter, or is run per deliguium, and, in diſtillation, 
* the water aſcends difficultly, and brings over 
with it ſome part of the oil of vitrio}, in the 
form of ſpirit of vitriol; and this ſpirit being 
«© poured upon iron, copper, or ſalt of tartar, u- 
** nites with the body, and lets go the water; 
*« doth not this ſhew that the acid ſpirit is at- 
„ tracted by the water, and more attracted by 
4+ the fixed body than by the water, and there- 
« fore lets go the water to cloſe with the fixed 
* body? And is it not for the ſame reaſon that 


% armoniac, which are leſs volatile than before, 


e mutual attraction, that the ſpirits of ſoctal 
« ſea-ſalt unite and compoſe the particles of 


*« becauſe groſſer and freer from water; and that 
the particles of ſal-armoniac, in ſublimation, 
e carry up the particles of antimom ich vil 
not ſublime alone; and that the panic d 
*© mercury uniting with the particles of ac : 
e rit of ſalt, compoſe mercury ſublimate , and vit 
ce the particles of ſulphur compoſe cini 
and that the particles of ſpirit of wine ad 
« ſpirit of urine, well rectified, unite, and leit 
h 20 the water that diſſolv d them,compoſeact 
« fiſtent body; and that in ſubliming cini 
from ſalt of tartar, or from quick-lime, tit 
*« phur, by a ſtrong attraction of the ſalt or in: 
lets go the mercury, and ſtays with the it 
«« body; and that when mercury ſublimate i» 
e limed from antimony, or from regu! 
+* antimony, the ſpirit cf ſalt lets go the met 
„ry, and unites with the antimonial me 
which attracts it more ſtrongly, and ſiays wn 
« it till the heat be great enough to maketitl 
both aſcend together, and then carries #3 
metal with it in the form of a very fuſbe li 
« called butter of antimony, though tht ip 
„of ſalt alone be almoſt as volatile 3 A 
« and the antimony alone as fix d as lead 
«« When arſenic with ſoap gives a Nu | 
with mercury ſublimate, a volatile fuſible * 
like butter of antimony, doth not or” 
that arſenic, which is a ſubſtance total) " 


« Jatile, is compounded of fix d and 7 


equal weight 
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| lion, ſo that the volatile will not aſcend with- | 


Parts from the fixed? 
Wo! of ſulphur per campanam is of the ſame 


| ferred, that ſulphur is alſo a mixture of vo- 


Wttraftion, as to aſcend toget 


parts, firongly cohering by a mutual attrac- 


W out carrying up the fixed ? And ſo when an 
W vitri digeſted together, and in diſtil- 
— — — and volatile ſpirits, 
hich will not mix with one another, and 
| fixed black earth remains behind ; doth 
Hot this ſhew that the oil of vitriol is com- 
Pos d of fix'd and volatile parts ſtrongly united 
oy attraction, ſo as to aſcend together in the 
Form of a volatile and fluid ſalt, till the ſpirit 
of wine attracts and ſeparates the volatile 
| nd therefore, ſince 


KHature with oil of vitriol, may it not be in- 


tile and fixed parts, ſo —_ cohering by 
er in ſublima- 

Jon? By diſſolving flower of ſulphur, in oil 
f turpentine, and diſtilling-the ſolution, tis 
Wound, that ſulphur is compoſed of an inflam- 
able thick oil or fat bitumen, an acid ſalt, a 
ery fixed earth, and a little metal. The three 

| rſt were found not much unequal to one ano- 


VoLaTILITY and FixtDNEss. 


[©« quantity, The acid ſalt diſſolved in water, is 
** the ſame with oilof ſulphur per c 


* the other ingredient of the marcaſite, which 
are bitumen, iron and earth; and with them 
** compounds alum, vitriol, and ſulphur ; with 
«the earth alone it unds alum; with the 
metal alone, or and Earth together, it 
** compounds vitriol; and with the bitumen and 
** earth, it compounds ſulphur, Whence it 
comes to paſs, that marcaſltes abound with 
*« theſe three minerals. And it is from the 


mutual attraction of the ingredients, that they 


** ſtick together for compounding theſe minerals; 
sand that the bitumen carries up the other in- 
«« gredients of the ſulphur, which without it 
would not ſublime ? And the ſame queſtion 

_— concerning all, or almoſt all the 
*« groſs bodies in nature. For all the parts of 
vegetables and animals are compoſed of ſub- 
* ſtances volatile and fixed, fluid and ſolid, as 
«« appears by their analyſis : and ſo are ſalts and 
minerals, as far as chymiſts have hitherto been 
* able to examine their compoſition, Newton. 


% may 


er, the fourth in an almoſt inconſiderable | 
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| ampanam,and- 
n an]. abounding much in the bowels of the carth,  V 
of ſpirit of wine, and oil of “ and particularly in marcaſites, unites itſelf to 
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lender 
V. 5 to Hi Erhaps not the thouſandth part of the univerſe, yet known to ug, i . 
2 22 P formed into ſolid bodies; and conſequently all the reſt is made d pper, 
_—_ the celeſtial fluids, and the atmoſpheres of ſolids z and theſe fluid ny, 7.1 
exomena of poſſibly, have diſtinct ſurfaces : whence, to obſerve and conſider the fcc of ich 
= a the agreement and diſagreement which ſuch fluids, as fall under (nible en ne 
obſervation, have, when contiguous to one another, or to the ſurfaces of vel | 
ſolids, may chance to illuſtrate the formation of thoſe great maſſes d pon 
matter, of which the divine architect has formed the parts of the un. ce, 
verſe, I ſhall here therefore nakedly propoſe the experiments I han 8. 
made, with relation to this matter; leaving it to others to reaſon up eme 
them. f the 
1. Having poured a menſtruum made of fixed nitre, diſſolved hy tantly 
moiſture of a cellar, into a glaſs pipe, ſealed at one end, and not a qu ed, b 
ter of an inch in diameter; that the concave ſurface of the fluid mmer; 
be the more conſpicuous ; we gently poured on it ſome highly rectifel ben, 
ſpirit of wine, which we knew would not mix with, but ſwim aber permit. 
it; and preſently found the figure of the furface of the lower liqu anife 
changed, and the cavity quite deſtroy*d ; the ſurface, which ſeem: Umoſt 
as it were, common to the two contiguous liquors, appearing E 
horizontal. And ſuch a level ſuperficies we had, by putting theſe ur 
liquors together in a much wider glaſs. Poſe to 
2, By employing oil of turpentine, inſtead of the ſpirit of wine, f urlal 
liquor almoſt loft its concavity. 0 let 
3. But common water, being put into the pipe, retained its conc ere 
ſurface though we added to it ſome oil of turpentine, and left it long be ſuck 
reſt upon the water. — gan to 
4. Some pure oil of gum guaiacum, being poured into 2 ſlendt lomew] 


pipe, we found the upper ſuperficies of it concave z like that wh en off 
\ watt 
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ter would have had in the ſame tube. But putting a little water upon Pays1cs- 
is oil, it preſently changed the figure of its ſurface, which then became 
Fifibly convex. i a 8 | 

;. Having put ſome oil of tartar into the pipe, and added ſome drops 
F the oil of guaiacum to it; this liquor did not manifeſtly alter the con- 
ave figure of the ſurface of the alkaline liquor, as the oil of turpentine 
ad done. And having warily poured a little water upon the oil of guai- 
cum, the upper ſuperficies of it changed preſently from concave to con- 
rex, ſo that this oil, in the midſt of the other two liquors, appeared like 
little red cylinder; which, inftead of having circular baſes, was protu- 

rant at both ends; but moſt at that which touched the oil of tartar. 

6. Some eſſential oil of cloves being put into a new ſlender pipe, and ob- 
Erving it to be ſomewhat concave at the top, where it was contiguous 
bo the air, we added a little common water to it, and found the ſurface 
bf the oil alſo to be tumid. And in regard this liquor, as well as the 
Worementioned oil of guaiacum, tho' it were ſo heavy as to ſink in the 
Water, would not do ſo in deliquated ſalt of tartar, we did, into another 
Wcnder pipe, put firſt ſome of this Iaſt named liquor, then ſome of the 
Wromatic oil; and laſtly, a little common water; and found that the 
Witle cylinder of oil, appeared convex at both ends; but more ſo at the 
per, where it was contiguous to the water, 

7. Into a little ſlender glaſs, that was much longer, but of like bore 
With the former, we put a ſmall quantity of quick-ſilver, and having ta- 
Wen notice, how the upper ſuperficies frelled in the middle, above the 
vel of the parts, where it touched the glaſs, we poured ſome water 
pon it, and found a manifeſt and conſiderable depreſſion of the ſur- 
ace, tho? the protuberance were not quite depreſſed. 

8. This experiment having been frequently repeated, ſometimes it 
zemed, that when the aqueous cylinder was much longer, the depreſſion 
the mercurial ſurface was ſomewhat greater. But this did not con- 
Nantly happen. We often obſerved, that, tho? a very little water ſuffi- 
ed, by its contact, manifeſtly to abate the protuberance of the quick- 
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h bay ver ; yet it had not the ſame effect on that ponderous fluid, as 
rect ben, being encreaſed almoſt as high as the length of the pipe would 
1 abode it, a greater weight of it was incumbent on the mercury: for then I 
er liow aiteſtly perceived, that the ſurface of the quick-ſilver, being depreſſed 
Gem lmoſt to a level, in thoſe parts of it which were near the inſide of the 
„ fi: las, there was, about the middle of the furface, an elevation of the 
hee nercury, that appeared to be rather more than an hemiſphere, and 


pole to the height of its full ſemi-diameter above the reſt of the mer- 
rial ſurface z and in that ſtate it continued as long as I thought fit 
o let it. And left this trial ſhould impoſe upon me, I cauſed it to be 
More than once repeated. I afterwards cauſed the incumbent water to 
be ſucked up by degrees, and found that when the incumbent water be- 
gan to be too much ſhortened, the little ſegment of the ſphere, began to be 
ſomewhat flattened, and ſubſided more and more, as the water was ta- 
en off. 9. Having 
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PaysICS. 9. Having conveyed two ſlender pipes into a pneumatical receiver, 
WY NN of them furniſhed with common water, and the other with quick-filyer, ,, 
cauſed the common air to be well exhauſted, without obſerving any fen. 
ble change in the concave figure of the water: but as for the quick. ſlxe 
: 8 . k ' 
I knew not what to conclude about it. For having repeated the trial n 
or thrice, it ſometimes ſeemed manifeſtly to be more protuberant m 


Wctio! 
Sof the 
preat, 
aps, 
3 Ye 


the exhauſtation of the receiver, than when it was put in; eſpecially un | _ 
its figure was attentively viewed, and the external air ſuffered to re. * 
with all convenient celerity. But that which yet kept me doug; eight 
was, that I obſerved upon taking off the air's preſſure | from t d, w| 
quick-filver, there diſcloſed themſelves ſome little bubbles, which, If. ake 
ed, we had not been able to free it altogether from, and which nige gainſt 
be ſuſpected to have ſome intereſt in the phenomenon. We alſo ch. eing 
veyed into our receiver a clear chymical oil, heavier than water, al aſe an 
whilſt it was contiguous to that fluid, it had a convex ſurface; alſo having ited, 
placed the pipe furniſhed with both liquors in the pneumatical receiver, ke an 
pumped out the air, without finding that the oil ſenſibly altered its prov. Wl rge p 
berant ſurface, as neither did the water loſe the concave figure of its 1. as me 
per ſuperficies. pruratic 
10. I took fixed nitre, (or ſalt of tartar) reſolved, per deliquium, into: put 
tranſparent liquor, and having half filled a clear vial with it, I poured con 
on it a convenient quantity of vinous ſpirit exactly rectified, that no oeer it 


phlegm might occaſion an union betwixt the two liquors, which ought, 2 Hs we 
ours did, to retain diſtinct ſurfaces, and ſoon regain them, tho? the glaſs 
were well ſhaken. Then having found by trial that common oil dt ur- 
pentine, if employ'd in a competent quantity, will not totally diffolvein 
ſpirit of wine, and having alſo obſerved, that if this ſpirit of wine be e. 
quiſitely rectify'd, oil will ſink in it; I warily let fall ſome drops of the 
oil into the ſpirit, and they fell towards the bottom of the glaſs, tillther 
deſcent was ſtopped by the horizontal ſurface of the alkalizate liquor, And 
becauſe my deſign was chiefly to obſerve the ſuperficial figure of a flud, 
encompaſſed by other fluids without touching any ſolid ; I ſhall here tak 


O 
notice of the chiet phenomena, which were produced of that kind. her en 
Firſt then, if the oil drops were but ſmall, they ſeemed to the eye, ei. t ſom 
actly ſpherical. For the oil differing but very little in ſpecific gravity not! 
from the ſpirit of wine, the drops did but juſt touch the ſurface of the ſib- (Sin t 
Jacent alkali ; and the ſame drops being ſo ſmall, their own weight vs er pa 
not great enough viſibly to depreſs them, and hinder that roundne ul fi 
which the preſſure of the ambient ſpirit, or their own viſcoſity, ende W's oil, 
voured to give them. Secondly, If an aggregate of drops were conſider JM Theſe 
bly bigger than the former, it would manifeſtly reſt upon the alkalizate lroned 
liquor, as upon a plain, and appear ſomewhat elliptical; the weight of the ie of 


upper parts depreſſing the drops, and making the horizontal diamete Mon o 
ſomewhat longer than the tranſverſe. Thirdly, If a yet greater prop®* 
tion of oil were let fall upon the heavy liquor, it would for a pre 


while, appear in the form of an imperfe& hemiſphere, or ſome nm 0 
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great, it was pretty to obſerve, that tho? at firſt putting in, it did, per- 
haps, ſpread itſelf over the ſubjacent liquor, and lie as it were flat upon 
t; yet it would gradually, by the action of the ſurrounding fluid, con- 
Furring with its own tenacity, be raiſed above the ſurface of the liquid 
Pitre, and be reduced to the figure, either of an hemiſphere, or of a greater 
-oment of a globe, or of an imperfect ellipſis, according to the bulk or 
height of the oil. Fifthly, tho? theſe globules of oil, often readily mix- 
d, when they touched one another; yet ſeveral times we were able to 
Hake them touch without uniting, whence we have cauſed them ſo to bear 
gainſt one another's ſurfaces, as manifeſtly to preſs them inwards ; tho? 
Wing parted, they would preſently reſume their former figure. But in 
Wſc any of theſe oily portions came, by a more preſſing contact, to be 
Wnited, they would then alter the figures they had while ſeparate, and 
ke another ſuitable to the bulk of the aggregate. Sixthly, if, when a 
ne portion of oil reſted upon the ſaline liquors, the ambient ſpirit 
Ws moderately and warily agitated, it was pleaſant to ſee the various 
gurations, which the convex part of the ſegment of the globe would 
put into by the ſhakes, without any viſible ſolution of continuity, 
& conſiderable motion of the whole body, which would very ſoon re- 
oer its former figure. But if the agitation were too ſtrong, ſome por- 
us would be quite broke off, and preſently turned into little globes. 
& 11. I tried to produce another phenomenon, by putting together, in a 
ge veſſel, with other liquors, two oils (one whereof was from turpen- 
Wc) which, by reaſon of the oleaginous nature, wherein they agreed, 
ght exactly mix and make a compound liquor ; and one being hea- 
ker, and the other lighter in ſpecie than the water employ'd, might be 
Wain ſeparated thereby, and include betwixt them the liquor; which had 
Wed them. But I found that the oils, being once united, would not 
lily be parted ; but according to the prevalence of the lighter or hea- 
er Ingredient, in the mixture, the compound oil would almoſt totally, 
her emerge to the top of the water, or lie beneath at the bottom of it : 
t ſome part of the oil, which was not, perhaps, all uniformly mixed, 
not keep in a body with the reſt ; but was either ſeparated from the 
als in the form of globules, ſticking to the ſide of the glaſs, had the 
her part of its ſuperficies, which was contiguous to the water, very va- 
ully figured, according as the bulk and degree of gravity of the adhe- 
goil, and other circumſtances determined. 
Theſe are ſome of the phenomena I obſerved in oil of turpentine, when 
roned only with fluids ; but if it were permitted to be contiguous to the 
de of the glaſs, and ſo to faſten part of its ſurface to a ſolid, the greater 
Mon of the ſurface, which remained expoſed to one or both of the con- 
ous liquors, would, partly by their action, and partly by the gravity 
the oil itſelf, be put into figures ſo various, and ſometimes ſo extra- 
gant, that it was much more pleaſant to behold them, than it would be 
to deſcribe them. 12. Con- 


ection of a ſphere; the lower part being cut off by the horizontal ſurface Pg ysics. 
Pr the diſſolved ſalt. But, fourthly, if the quantity of oil were not too VAL 


who mah leaſt in many poſitions, refractions differing enough, or refleCtions ft, 
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12. Confined fluids may have diſtin& ſurfaces, without having, | 


enough, to make the plain which ſeparates them, obvious to the ex 
Thus when the oil of tartar, or the nitrous alkali, which I employ'q, þ; 
pened to be clear and colourleſs, I have, more than once, made hig 
rectified ſpirit of wine float upon it ſo, that in moſt poſitions, the vil 
ſeemed to contain but one uniform liquor; the plain that divided the ty 


fluids, being unapt to be diſcerned but in a poſition, wherein the rs o | 1 
light, paſſing from thence to the eye, fell very obliquely on it: and indeed, 6 1 
when there was no little duſt or other feculency, ſwimming upon the fr. * 
face of the oil of tartar; I could ſcarce convince ordinary ſpecaum WG , 15 
that the vial, in two diſtinct regions of it, contained two unſocu ih . 
liquors. N i * 
13. We took a diſſolved alkali, made of nitre and tartar, and deg - 
tinged it with cochineal ; and that the liquors might not only be heten = 
geneous, but as differing in gravity and denſity as poſſible, we pou . 
thereon a peculiar kind of oil, lighter than ſpirit of wine; and halg ugh 
the plain where the two liquors were contiguous, in a convenient pj . 
tion, in reſpect of the light and the eye, I obſerved it to make a ſtag: P 
ly vivid reflection of the incident rays; ſo that this phyſical ſurf, = 
which was flat, looked almoſt like that of quick-ſilver; and when IP 
I viewed it by the light of a candle, the bright figure of the flame w 5p 
ſtrongly reflected, almoſt as from a cloſe ſpecular body; which tempted ne the f. 
to ſuſpect, that there might be ſomething elſe, beſides the bare ſmootints WR ble 
of the ſurface of the alkalizate liquor to produce fo briſk a reflect; nal 
and the rather, becauſe I did not obſerve, that the remains of the ſans 3 
tinged alkali, which I kept in another glaſs, nor a portion of the ſame o hic 
which I had alſo by me in a ſeparate vial, afforded ſo vivid a ref Gor 
from its ſurface : tho? I the leſs wondered at this, becauſe of the gu they | 
diſpoſition to reflect light, which I had formerly obſerved in the fore m] ven b 
tioned oil, when joined with other liquors. And looking on this fu. 
as a body which, tho' it hath all the neceſſary qualities of an oil, or the 
in regard of its origin, and ſome properties I have found in it, di fubrile 
from common chymical oils ; I was invited the more to obſerve its ph mot 
mena, with regard to reflection: and I found, 1. That the conf tro pi 
plain within the tinged alkali and this liquor, did not appear red, a 14 
ſelf, nor communicate that colour to the image of the flame of a cu ther, « 
reflected from it. 2. That when I warily ſhook the containing . appear 
the upper liquor would be reduced into a ſeeming froth, n olfer 
a great number of imperfectly globular bodies, that, after a dick 0 
would make a kind of rude phyſical plain; which, tho? neither _ tes, pe 
tal, nor ſenſibly ſmooth, would, at its upper ſuperficies, ſend bac "HW: fair 
incident light with more briſkneſs, than one could expect. And * of the 
the ſeeming froth conſiſted of ſmaller particles, theſe, when they W very 
of a certain ſize, and conveniently placed, with regard to the one's h. 
of the candle and the eye, would reflect the incident light ſo mary N y 
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nd fo viſibly, that they ſeemed, for multitude and ſplendor, like little Puvsres. 
W ſparkling corpuſcles of poliſhed ſilver. Thirdly, that tho' pure ſpirit o...??? 
Vine be ſo thin a liquor, and our oil ſo light, as to ſwim upon it; yet 
W 7 found the confining ſurface very ſtrongly reflective. I have alſo found, 
dat ſome other eſſential oils, and particularly an unſophiſticated one of 
lemmons, did, with our tinged alkali, afford moſt of the ſame phenomena, 
put not ſo briſk a reflection. 
44. In cold weather we took eſſential oil of aniſeeds, whoſe property 
it is to coagulate in ſuch weather, and having, in a gentle warmth, 
brought it to be fluid, we poured it into a ſlender vial more than half 
aued with common water, which had been, alſo, a little warmed, that 
the oil might not be too haſtily reduced to its former ſtate. This oil be- 
ing lighter than ſo much water, and being poured on in a convenient 
quantity, had its upper ſurface ſomewhat concave, as that of the water 
was; but the lower ſurface, ſurrounded by the water, was very convex, 
appearing almoſt of the figure of a great portion of a ſphere. This be- 
Wing done, the vial was ſtopped, and ſuffered to reſt, for ſome time, 
in a cold place; by which means, the water continuing fluid as before, 
me oil was found coagulated in a form, approaching to that it had whilſt 
Win a fluid ſtate. It is worth obſerving how great a difference there was 
between the dull reflection it made, when coagulated, and the fine one it 
had made, whilſt a liquor. 
15. Having obſerved, that quick-filver, and rectified Oleum Petræ, are, 
Wthe former of them the heavieſt, and the latter the lighteſt of all the vi- 
W ſible fluids yet known to me; I put ſome diſtilled quick-ſilver into a 
| {mall vial, and held it in ſuch a poſture, that the incident light was 
i Fr ſtrongly reflected to my eye; I then ſlowly put to it ſome Petrelæum, 
1950 W which being well rectified, was very clear; and obſerved, that as this li- 
fn quor covered the quick-ſilver, there was at the imaginary plain, where 


othnel 


(ton; 


l on they both joined, a briſker reflection, than the quick-ſilver alone had gi- 
5 01 ven before. On this occaſion it will not be amiſs to take notice, that 


either the ſurface of the air it ſelf, as thin and yielding a fluid as it is, 
or the ſurface of a ſolid, contiguous to included air, or ſome interpoſed 
ſubtile matter, may reflect the incident rays of light, more ſtrongly, than 
moſt men would expect. A curious perſon having one day brought me 
two pieces of a ſolid, tranſparent body, which he had caſually found, in 
one of which there was a pearl, large, round, and orient and in the o- 
ther, one leſs perfect; one of them was opened, when that which had 
appeared a pearl, was found to be but a cavity, which contained no 
groſſer a ſubſtance than air. And I have by me, a well-ſhaped piece of 
thick glaſs, with an aerial bubble in the middle, which by ſome quali- 
ties, particularly its ſpear-like ſhape, and vivid reflection, well reſembles 
a fair, tho? not orient pearl, But in ſuch obſervations, the poſition 
of the eye, and that wherein the body receives the rays of light, may 
be very conſiderable. For I have a ſmall ſtone, that being laid flat upon 
one's hand, or a piece of paper, and looked on directly downwards, ap- 
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pears almoſt like a piece of common glaſs, and is tranſparent z but if th 


eye be ſo placed, that the incident rays of light, by whoſe reflection |; | able 


ſeen, fall with a convenient degree of obliquity upon the ſtone, it mak, WR 
an exceeding pretty ſhew ; ſometimes appearing like a fine opal, and ſom. ere 
times not very unlike an orient pearl. | | 

16. Having prepared a competent quantity of a reſinous ſubſtary, 
which looked like high-coloured amber, but was eafy to melt; we | 
it into a deep raund glaſs, with a wide mouth, and held it by the fire. fit 
till it was brought into a fluid ſtate; then we transferred it into a Dney- 


matical receiver, where we preſumed, that this temporary liquor wig Fol c 
diſcloſe aerial bubbles, when the preſſure of the air was withdrawn {ry Wl the! 
it; and, accordingly, having cauſed the air to be pumped out by degres, WG 
we found numerous bubbles appear at the = of the. liquor, wen 5 
they made a great froth, many of them being, by reaſon of the viſo. 


ſity of the fluid, very large, and ſeveral of them adorned' with 4!; AW | 
colours of the rain-bow. I cauſed the pumping to be continued, thy hic 
thoſe bubbles, which had moſt common air in them, and which, there, i 1 
riſe firſt, might get to the top, and the ſubſequent bubbles might mes WW 

with more reſiſtance from the liquor ſtill tending to grow cold, and þ 


be the more expanded, and yet kept from emerging, by the coi. WW | 
cretion of the reſinous ſubſtance; and anſwerably to this, we found, that i 14. 
when the ſubſtance had reſumed its conſiſtent form, there were intercepted, i A 5 


between the upper and lower ſurfaces of it, ſome bubbles, which were 
not ſmall, yet made a. conſiderable reflection; notwithſtanding the ſmall 
quantity of the groſſer particles of the air, that may be ſuppoſed to be con- 
tained in bubbles ſo very much expanded, 

17. It is taken for granted, that the falling drops of rain are fpheri 
cal, yet their deſcent is ſo ſwift, that I fear, this is rather ſuppoſed 
than obſerved ; which will. be: more queſtionable, if hail be but rain fro 
zen, in its paſſage through the air. For it is evident, that the grains d 
hail are, frequently, of other figures, than truly orbicular. But tix 
furface of. water may have different figures, accordingly, as it 1s tv: 
tally encompaſſed with heterogeneous. fluids, or as it is only in ſont 
l contiguous: to one or more of them. In the former caſe, * 
ound it not ſo eaſy to make an obſervation, becauſe, we know not d 
any two liquors, (I except mercury) which will not mix either with be ofte: 
another, or with water. We, therefore, cautiouſly conveyed into chy: 
mical oil of cloves, ſome portions of common water of different 126; 
taking care, that they might not touch one another; by which meal 
the oil being tranſparent, and yet ſomewhat coloured, it was ealy b 
obſerve, that the ſmaller portions of water, were ſo near totally invite full of | 
ed with the oil, as to be reduced into almoſt perfect globes; thoſe pc. eatly fi 
tions, which were: ſomewhat bigger, would be of a figure ſomewhat a 
proaching to that of an ellipſis, and thoſe, which were yet larger, tho 
they ſeemed to be ſunk almoſt totally beneath the oil, yet they held | 
it by a fmall portion of themſelves, whoſe ſurface was eaſily diſtingui 


— 
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ble from that of the oil. Theſe larger portions of immerſed water, be- PR vsics. 
ing almoſt wholly invironed with the other liquor, were by it reduced int 
around figure, which was ordinarily ſomewhat elliptical ; but more depreſ- 

W £4 in the middle, than that figure. 

138. Having into a flender pipe put a little oi! of cloves, and upon 

WT ibis ſome oil of turpentine, ſo that the water might, both above and be- 

neath, be touched by heterogeneous liquors; I obſerved not the oil of 

T cloves to be very manifeſtly tumid at the top, nor the lower ſurface of the 

W oil of turpentine to be very convex ; from whenee it is eafy to determine 

the figure of the cylindrical portion of water, intercepted between the two 


oils. 


„109. I took oil of aniſeeds, thawed by a gentle warmth, and common 
water, and having put them together, in a conveniently-fhaped glafs, 
. they were ſuffered to ſtand in a cold place, till the oil was coagulated; 
th: nich done, it was parted from the water; and, by the roughneſs of its 
that ſuperhicies, manifeſted, that, when its parts were no longer agitated, 
fore, and kept eafily- moveable, by the fubtile permeating matter, or whatever 


other agent or cauſe it was, to which it owed its fluidity, the contiguous 
Wwatcr grew. unable to inffect, or otherwiſe place them after the manner 
Wrequiſite to conſtitute a ſmooth ſurface. And what happened to that 


1 part of the oiPs ſurface, which was touched by the water, happened alſo 
pred, to that, which was contiguous to the air; only the aſperity of the latter 


ſurface differ'd from the other; which, whether it were an accidental, or 
conſtant phenomenon, farther trial muſt determine. But I have often ob- 
Served, that che upper ſunface of oil of aniſeeds, when this liquor comes to 
be coagulated by the cold air, was far enough from ſmooth; being ren- 


pher- der- d very rugged by many flaky particles, ſome of which lay with their 
poſed, Wi broad, and others, with their edged parts upwards. 
n fr 20, An inequality and ruggedneſs of ſuperficies I have alſo obſerved in 


water, when, having covered it with chymical oil of juniper, and ex- 
poſed it in very cold weather; for, though, the oil continued fluid, yet the 
water, being frozen, hadz no longer, a ſmoath: ſuperficies, as whilſt, in its 
liquid ſtate, it was contiguous to the oil: And: the like inequality, or 
rather a greater, we Obſerwed in the- ſurfuce of water frozen, which had 
chymical oil of turpentine ſwimming over: it; yet a greater roughneſs may 
be often obſerved in the ſurfaces: of ſeveral liquors, which abound with wa- 
o ch. ter, when thoſe liquors, being frozen, their ſurfaces have an immediate 
t ſnes contact with the air. Having purpoſely cauſed a ſtrong and blood- red de- 
oction of wood - ſoot to be expoſed im a large glaſs, in a very cold night; 
ealy bound in the morning, a cake of ice, which was curiouſly figured, being 
full of large flakes, ſhaped almoſt like the broad blades of daggers, and 
eatly fringed at the edges. But theſe figures ſeem to be, as it were, im- 
what 5 doſſed; being, both to the eye and the touch, raiſed above the horizontal 
zer, wo plain of the other ice. | 
21. I have ſometimes obſerved the like phenomenon in one and the fame 
tingu wor; and particularly not long fince, in froſty weather, in a vial, 
Eee 2 where 


PaysIcs. where I had long kept oil of vitriol, I perceived, that the cold had g. 
- aao far the greateſt part of the menſtruum into a conſiſtent maſs, yy, 
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upper ſurface was very rugged, and oddly figured, though it lay covered 
all over, with a pretty deal of a high-coloured liquor, which was not fo 
zen, or coagulated, nor ſeemed diſpoſed to be ſo, at leaſt in that degm 
of cold. 

22. This may be alſo obſerved in the beſt ſort of what the chynig 
call Regulus Martis ftellatus, where the figure of a ſtar, or one ſomeyjy 
like that of the decoction of ſoot, lately mentioned, will frequent 
appear imboſſed upon the upper ſuperficies of the regulus, and ſuch 
raiſed figure I have ſeen on a maſs of regulus, made of antimony, withgy 
iron. But if to thoſe two bodies, copper alſo be ſkilfully added, the ſuper 
ficies will be often adorned with new figures, according to the circumſr. 
ces; tho? the moſt uſual I took notice of, was that of a net, which ſeemed 
to cover the ſurface of the compounded regulus. This, however, is not 
conſtant, but that I have by me a maſs of a conical figure, conſiſting d 
two very contiguous, but eaſily ſeparable parts, the lowermoſt where 
which abounds more in metal, hath its upper ſurface covered with round 
protuberances, in ſhape and bigneſs, like ſmall peaſe cut in two; and thel 
are ſo really imboſſed, and elevated above the reſt of the ſuperficics, tht 
the other part of the cone, which 1s of a more ſcorious nature, has, init 
lower ſurface, which exactly fits the upper of the regulus, cavities, for num- 
ber, ſhape, and ſize, anſwering to the protuberances; which argues that 
the regulus cooled firſt, with that inequality of ſurface, we have deſcribed; 
and that the lighter, and more drofly ſubſtance, continuing longer fluid, 
had thereby an opportunity to accommodate it ſelf to the ſuperficial figure 
of the regulus, on which it firſt reſted, and afterwards coagulated. 
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HAT fluids ſhould ſend out exhalations, will, I preſume, be rea- 


in is dily granted, eſpecially conſidering the ſenſible evaporation of wa- 
num. ter, wine, Sc. and the looſe contexture of parts neceſſary to com- 
that oſe ſoft bodies; but that hard, and ponderous ſubſtances, likewiſe, emit 
bed; teams, will, perhaps, require to be proved. But though we might à priori, 
fwd doth from the Epicurean and Cartęſian philoſophy, ſhew, that conſiſtent 
figure odies are exhalable; it will be more ſatisfactory and uſeful to do it 4 poſte- 


tori, by particular experiments and examples. 
That a dry and conſiſtent form does not infer an indiſpoſition to yield Aromatics, 
ffluvia, is evident in all the aromatics, and perfumes, but more eſpe- ang bedier of 
Wally in camphire, and ſuch volatile ſalts, as are obtained from harts- "gh W 
zorn, blood, Sc. for theſe are ſo fugitive, that I have had a lump of 5%. 
volatile falt fly away, without leaving a grain behind; and I found, that 
[mall piece of camphire would, in a few hours, ſuffer a viſible loſs of 
veight, by the avolation of ſcented corpuſcles ; tho* the experiment was 
ade in a north window, and in the winter ſeaſon, But if inſtances 
re required from bodies of a cloſe and ſolid texture, I have found, that 4 44 ef 
many electrical bodies, ſuch as amber, roſin, brimſtone, Sc. when they 4 che and ſo- 
re well rubbed, part with numerous corpuſcles; and the common expla- 4% teature. 
ation of the attraction of ſuch bodies, ſuppoſes the emiſſion of corpo- 
al particles, I have found ſeveral fruits, &c. even in winter, grow 
kaly lighter in the ſcales, wherein I kept them, noting their decreaſe of 
eight; but to ſhew, how conſiderable an evaporation is made from 
"ood, I cauſed a thin cup, that would hold a pint, to be turned, of a 
rt of it that was not very cloſe, from which, in the winter, there 
as ſo quick and plentiful an evaporation, that J found it no eaſy 
Matter to — it; for whilſt grains were putting into the * 

re 


4 
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Pnvsics. ſite ſcale, the great avolation of inviſible ſteams would make th, ſc), iner 
that held it, ſenſibly too light. For farther ſatisfaction, I order} ; 
j bowl, about the ſame bigneſs with the former, to be made of well 
ſeaſoned wood, Which, being ſuſpended, in my chamber, quickly jy, 
to Toſe of its weight; and though the whole veſſel weigh'd but an dung 
and three quarters, yet from ten a· clock in the morning to ten 7 
night, it loſt about forty grains“. And it were eaſy to multiply ij 
ſtances of the continual exhalation of ſteams from vegetable and ajny 
ſubſtances z but ſince thoſe ſubſtances are the moſt unlikely to affi ef. 
fluvia, that are either very cold, or very pondęrous; very fold yg 
hard, or very fixed; if 1 can ſhew, that theſe qualifications cannot ke Wi 
a body from emitting ſteams, I ſhall have made it probable, that all ſor; JM 
4: alfe cold of bodies may afford them. And firſt, I have not only found eggs, in a vey at m 
bodies. ſharp winter, to grow ſenſibly lighter, but having counterpoiſed a. 
| venient quantity of ice in an exact balance, and expoſed it to the coll 
of a froſty night, that the evaporations ſhould be from ice, and not fun 
water, I found, the next morning, its weight conſiderably diminiſh; 
and this experiment I made with the like ſucceſs in more than one wint; 

and more than one place. 3 | 
Virious exha» But; by the Way, in explaining ſome occult qualities, ſuch eXhalayon 
lefions raiſed, as ive raiſed by means of fire, may be taken into conſideration. No 
by means of fire is able” to put the parts of. bodies into ſo. violent a motion, thi 
* 2 except gold, glaſs, and a very few more, there are none ſo fixed and . en ce 
lid, hut it will diſſipate, either totally, or in part. Not only lead ad 
tin, but much, harder bodies emit plentiful and noxious ſteams; 1 
there are ſome kinds of iron, which our ſmiths call cold-ſhare iron, whole 
ſmell, whilſt red-hot, is intolerably ſtrong and rank, in the working 
And without being brought to fuſion, not only braſs and copper will beam 
ſtrongly ſcented, but common iron alſo ; as is evident by. the ſmell of may 

iron ſtoves. 3 
Very ponde- To proceed to ponderous bodies; if we allow, that the magnetiea} qe 
rous bodies rations of the load- ſtone, for inſtance, are performed by particles iſſia 
yield efiuvia. from it; this will. ſerve. for an inſtance. to our, preſent. purpoſe, ſince | 
have hydroſtatically found, that ſome. load-ſtones.have double the-yeigh 
of flints, or other ſtones of, the ſame. bulk. And, ftone-cutters will 
form us, that black marble, and. ſome. other, heavy. ſtones, yield a .. 
ſenſible. ſmell. in poliſhing ; "and, it will. be granted, that odours 
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not diffuſed without corporeal exhalations. Havipg procured ſome Aya 

thoſe, which paſs among the vulgar. for thander-ſtones, I could, af 3 

bing them, excite. a ſtrong ſulphureous ſcent, I have alſo. made a cem ＋ 
4 | | F | f : d in am x 7 in a 

It appears very probable, from an Obſerva- | tho no manner of exudationappe2red nar). wp 

tion of Pr Liter, that odoriferous bodies — of the cabinet. W hence, ſays the Dr. the gu le, as 

their very ſubllance id effluvia, He found great] body of the tur entine of the cedar woo in ar 

numbers of Hes, which lay in ſeveral dra wers, have been carried into the air, and floatingt een 

made of Barbadies cedar, were thick covered o. in, be again condenſed, in 3 own * 

ver with a liquid roſin, like Venice turpentine, theſe tones. Phileſ. Tran). NS, 110, P.. 
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We: foetal maſs; almoſt as Pondefotts as a metal; emit mofe ſtrongly ſcent- Pfys1es.  ; 
WW. exhalations, than I could well endure. And having once made & chy- T 
Wiicat miieure of # tnetalfine body, and coagulared mercury, it was fo 

etc to part wick corporeal effluvia, thar's perſon, who praftiſed 
Why fic, begged a Hteke of it for [one patients, troubled with diſteinpers 

\ the eyes; and a er Wards affirmed, that it very 1 cured them; 

being worn in & ring on the finger, or as an Appenſum neat the difaf- 

$5cd part. If we make a Vitram Saturm, with a large quantity, of Mi. 
Jm in proportion to the fand or cryftal, which it helps to fuſe; we 
all have a glaſs exceeding ponderous, and yet not deſtitutè of electri- 
Wy. And having ſometimes caufed braſs to be türnecł, after the manner 
WF wood, fo try, whether ſo great a coficuſſion would got throw off ſteams, 
it might be ſmelt, it anſwered' my wagon rt ind a workman, who 

Wd to turn very great quantities of brafs, informed me, that the ſcent of 
in the lath, was ſometimes ſo ſtrong, as to be very offenſive to perſons 
uſed to it. N 
[ proceed now to the effluvia of ſolid and hard bodies: and here I Ve jlid, 
ay be allowed to inſtance in electrical ones, becauſe they are ac- re m_- 
owledged to operate by ſubſtantial effſuvia. Now among theſe, I have Aan nale ; 
ſerved many of ſo cloſe a texture, that neither Aqua fortis it ſelf, them. 
Ir ſpirit of falt, would work upon them; and to be ſo hard, as to 
ke fire, like flints. Of the former ſort I have found ſeveral gems, and 
en cornelian it ſelf; rock cryſtal alſo, though it hath an attractive 
rtue, is yet ſo hard, as to ſtrike fire, rather better than ordinary 
hts: and though diamonds are the hardeſt bodies we know, yet fre- 
nt experience has aſſured me, that even theſe, are very manifeſtly 
ctrical. There is a ſort of concretions, very well known in ſeveral 
W's of Jah, by the name of Cugoli, and much uſed by the glaſs-men. 
eſe are very hard, and yet by rubbing them one againſt the other, 
afford a very ſtrong ſmell. To which we may add, that ſtrong 
nts are produced by the attrition of Calculi humani, iron, marcaſites, 
rites, Gc. whence it appears, that bodies, capable of being the ſource 
corporeal effluvia, may be, at once, very ſolid, and very ponderous. 
therefore, only remains to ſhew, that even fixedneſs in bodies is not 
ompatible with their diſpoſition to yield exhalations. The Regulus Aud ewen ſuch 
antimony, and alſo its glaſs, though they muſt have endured fuſion, © are /**: 
attain their reſpective forms; yet they will, without heat, communi- 
e emetic and purgative expirations to liquors : and ſeveral electrical 
ues are very fixed in the fire; particularly cryſtal will endure ſeveral 
tons, and extinctions in water, without being truly calcined. But 
aſe the antimonial bodies juſt mentioned will, after a while, fly a- 
in a ſtrong fire; and becauſe the effluvia of cryſtal are not ſo ſen- 
le, as thoſe which immediately affect our eyes or noſtrils; J will here 
hom an inſtance, which will render others needleſs : for, tho' glaſs is 
to endure ſo vehement a fire, yet I quickly found, that by rubbing 
two 
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Paysics. two ſolid pieces of it, againſt one another, they would not only yield 

8 ſſenſible, but a ſtrong offenſive odour. | 

The atmo- And as the ſun is the great agent of nature, in the planetary world; 

oat . ſince, during the ſummer, and eſpecially at noon, and in ſouthern clin 

by govt heat. his heat makes many bodies have little atmoſpheres, that we cannot conſtyy, 
ly ſo well diſcern; we may very well aſcribe atmoſpheres to ſuch bod 
as have them from the ſun's influence; and allow the like to ſuch other jy, 
dies, as will perform the things uſually aſcribed to efluvia, when yet they a 
excited but by an external heat, which exceeds not that of the cler jy, 
Of theſe two ſorts, I ſhall give but two examples. | 

To ſhew, that the particular and - uſual manner of excj 

electrical bodies, by rubbing them, is not always neceſſary ; I ta 
a large piece of 'good amber, and having in a ſummer's mornin, 
whilſt the air was yet cold, tryed, that it would not, without being a. 
cited, attract a light body, 1.removed it into the ſun-beams, till 
had made it moderately hot; and then found, it had acquired an: 
tractive virtue; and that not only in one particular place, as when i 
is excited by rubbing, but in ſeveral diſtant places at once; ſo that qu 
in our climate, a ſolid body may quickly acquire an atmoſphere by tk 
preſence of the ſun, and that long before the warmeſt part of the day, | 
alſo took a little ſmall thick veſſel of glaſs, and held it near the fire, til 
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it had got a convenient degree of heat, whereby it became attrative, x * 
that of the ſun's heat had rendered the amber. Hence it ſeems deducible, that rincip 
many conſiſtent bodies, whether animal, vegetable, or mineral, may emit It may 
effluvia; and that even ſuch as are ſolid may reſpectively have thei little NModies 
Many mers atmoſpheres. And ſeveral things induce me to believe, that there ar WM formly 
bodies may e- many more bodies of the like nature. For, very few have had the “f exan 
mit 1 rioſity to make uſe of nice ſcales, to examine the expirations of ini may be 
_ _ mate bodies; but if they ſhall hereafter, they will doubtleſs find, that ſome fingle | 
ſpheres, than bodies, not yet known to yield exhalations, afford them; and that may think, : 
75uſuallyima- others part with far more than is uſually imagined. Who would ws to 0 
ein dl. thought, that ſo extremely a cold body as a ſolid piece of ice, {hou did not 
plentifully evaporate in the cold air of a freezing night; or that a part wi; 
of wood, which had long lain in the houſe, and was light enoug! 0WWncy, 
be conveniently hung, for a long time, at a very exact balance, ſhould virtue 1 
in leſs than a minute, breathe out ſteams enough to make the {cl Wipe it 
manifeſtly turn, and that in the winter? But, ſuppoſing ſuch triMplied an 
made with good inſtruments for weighing ; though it is certain, that I might 
Bodies may Caſe the expoſed body grows lighter, ſomething exhales from it; j! Liſtance, 
exhale, with- will not follow, if no diminution of weight be diſcovered by the n the ſton, 
out 1747 4% ſtrument, that nothing corporeal recedes from it. For though the only fro 
. ſtone be concluded to have conſtantly about it a great multitu Mis war 
magnetical effluvia, which may be called its atmoſphere ; yet it ect on 
not been obſerved to loſe of its weight by the avolation of ſo NWomethir 
corpuſcles; and though good amber-greaſe be conſtantly ſurrounded which w 
a large atmoſphere, the waſte of it is furprizingly ſmall, If it be ruby, . 
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chat in length of time, a decreaſe of weight may appear in bodies, PR vsſcs. 

chat diſcover none in a few hours or days; the objection, if granted. 
does not affect our doctrine: it is ſufficient for us to have proved, 

chat the effluvia of ſome bodies may be ſubtile encugh, not to * thoſe 

vodies, by their avolation, appear lighter in ſhort ſtatical trials. And 

for ought we know, the decreaſe of bodies in ſtatical experiments, long 

continued, may be greater, than even nice ſcales will diſcover ; for how 

rc we ſure, that the weights themſelves, which are commonly made of 

braſs, may not, in tract of time, ſuffer a little diminution, as well as the 

bodies counterpoiſed by them? And no man, I think, has yet tried, 

Ewhcther glaſs, and even gold, may not in length of time, loſe of their 

weight; which in caſe they ſhould do, it would not be eaſily diſcovered, 

Eunleſs we had bodies that were perfectly fixed; by comparing them where- 

o we might be better aſſiſted, than by comparing them with braſs weights, 

Gor the like, which, being themſelves leſs fixed, will loſe more than gold or 

Solas. 

' Laſtly, there may be ſeveral other ways, beſides the ſtatical, of dif. Other wars | 

overing the effſuvia of ſolid bodies; and conſequently of ſhewing it un- —— 

Nie to conclude, that becauſe their operation is not conſtant or mani- coering 

Weſt, ſuch bodies never emit any effluvia at all; and fo are unable to H fiuvia of 

ork, by their means, on any other body, though never ſo well diſpo-/ bodies 

ſed to receive their action. And this I the rather obſerve, becauſe my 

principal deſign was here to illuſtrate the doctrine of occult qualities. 

It may conduce to explain ſeveral of them, to know that ſome particular 

bodies emit effluvia, though perhaps they do it not conſtantly and uni- 

Wormly ; and tho' perhaps too, they appear not to have emitted any at all, 

Wt examin'd after the ſame manner, with other exhalable bodies; but only 

may be made to emit them by ſome determinate operation on another 

ſingle body, or ſmall number of bodies. Without trial, one would not 

think, that from glaſs there could, by rubbing, be obtained ſuch ſteams, 

as to offend the noſtrils, Nor ſhould we eaſily believe, if experience 

lid not aſſure us, that a diamond will, by a little rubbing, be made to 

part with electrical efluvia, Nay, I once had a diamond unpoliſh'd, 

uncut, and not much bigger than a large pea, whoſe electrical 

virtue was eaſily excited, by barely paſſing my fingers over it to 

wipe it: and if as ſoon as I had taken it out of my pocket, I ap- 

plied an hair to it, tho' I touched not the ſtone with my fingers, that 

| might be ſure not to rub it, that hair would be attracted, at ſome 

diſtance, for ſeveral times ſucceſſively ; eſpecially by one of the ſides of 

the ſtone: and tho* this excitation of the diamond ſeemed to proceed 

only from the warmth it had acquired in my pocket; yet I did not find 

ths warmth, tho* it ſeemed not to be altered, had always the ſame et- 

fect on it; but the wiping it with my finger failed not to excite it. 

Something like this uncertainty I always obſerved in another diamond, 

which was much nobler, and very well poliſhed ; and alſo in a ſmall 

ruby, which ſometimes would prove conſiderably electrical, without be- 

Vor. I, Fff ing 
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Paysrcs. ing rubbed, when. I but wore the ring it belonged to, on my finger; an 
Ly—— ſometimes, again, it ſeemed to have loſt that virtue, without my knowin 

whence ſuch a change ſhould proceed. I have ſeen a ſtone, which 
ſhould have judged to be agate, and conſequently, have thought, thy 
it could not communicate medicinal effluvia, fitted to ſtop bleeding, if t 
wearer of it had not been ſubject thereto z and often cured both him{ 
and others, by wearing this ſtone about the neck; and if he left it off, 3 
ſometimes he did for trial-ſake, that would in a few days return. Audi 
would probably have never been ſuſpected, that ſo ponderous and f. 
lid a body as the load-ſtone, ſhould be ſurrounded by an atme. 
ſphere, if iron had been a ſcarce mineral; and had not chanced t 
have been placed near it. And ſince ſolid bodies may have conſtan 
atmoſpheres about them, and yet not diſcover, that they have then, 
but by their operation upon one particular body, or thoſe few which 
participate of it; and fince there are, already, very different way, 
whereby bodies may appear exhalable ; it is not. unlikely, that mor 2 
bodies will, by degrees, be found to emit effluvia, as more ways of di. 
covering that they do ſo, ſhall, either by chance or induſtry, be broughtt 
light, p - | 
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HET HER we ſuppoſe, with the ancient and modern atomiſts, 

that all ſenſible bodies are made up of indiviſible corpuſcles z or 
whether, with Ariſtotle and the Cartęſians, we grant matter, like 
quantity, to be indefinitely diviſible ; the effluvia of bodies may conſiſt of 
particles extremely ſmall. According to the opinion of Ariſtotle and Des- 
Cartes, no ſtop can be put to the ſubdiviſion of matter; and- though the 
picurtan hypotheſis will have it terminate in certain ſolid corpuſcles, 
Which, for their not being further diviſible, are called atoms; yet the 
aſſertors of theſe, juſtly think themſelves injured, when they are charged 
Nrith taking the motes, that float in the ſun-beams, for their atoms; 
ince, according to theſe philoſophers, one of thoſe little grains of duſt, 
hat is viſible, only when it plays in the ſun-beams, may be compoſed 
fa multitude of atoms, and exceed many thouſands of them in bulk. 
his the learned Gaſſendus makes probable, by the inſtance of a ſmall 
mite; which, tho? ſcarce diſtinctly viſible to the naked eye; yet in a mi- 
roſcope appears to be a compleat animal, furniſhed with all neceſſary 
parts; and, I have often, in cheeſe-mites, very diſtinctly ſeen the hair 
growing upon their legs. Thus much may ſerve to ſhew, that the wonder- 
ul minuteneſs, I ſhall hereafter aſcribe to effluvia, is not inconſiſtent with 
he moſt received theories of naturaliſts : otherwiſe, the proofs I mean to 
mploy, muſt be taken, not à priori, but d poſteriori. 


"ul be chiefly ſuch as are referable to the following heads. | 


A up ſtrange extenſibility of ſome bodies, whilſt yet their parts remain 
ngible. 


portion of matter. 
F ff 2 3. The 
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Pavysics. 


Now, the experiments and obſervations, to be uſed on this occaſion, 


2. The multitude of viſible corpuſcles, that may be afforded by a ſmall 


Paysics. 
— _ 
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3. The minuteneſs of the pores at which the effluvia of ſome bodies yy 
enter. | 
4. The ſmall decreaſe of bulk, or weight, that a body may ſuffer by ti 
loſs of numerous effluvia. 
5. The great quantity of ſpace that may, as to ſenſe, be filled by a ſm; 
quantity of rarified matter. ; 
Among many things that are groſs enough to be the objects of tou, 


equal 
welle 
inches 

iz. 
fix le 
amour 


and to be managed with our hands, there are ſome which may helpum Mrd 

conceive a wonderful minuteneſs in the ſmall parts they conſiſt of 1 mad 
procured ſilver, whoſe ductility is very much inferior to that of gil, nce 
to be drawn out to ſo ſlender a wire, that when it was accurately mei. old-t 
ſured, nine yards thereof weighed but about a grain, in a very tender hy. 1 pon e 
lance. And fince experience informs us, that half an Engliſh inch my, Wo an | 
by diagonal lines, be divided into 100 parts, capable of being eaſily d. e this 
ſtinguiſhed for mechanical uſes; it follows, that a grain of this be l the 


wire may be divided into 64,800 parts; and yet each of theſe will be 
true metalline cylinder, which we may very well conceive to conſiſt u 
a multitude of minuter parts. For, tho* I cou'd procure no gilt wir 
near ſo ſlender as our ſilver wire; yet a grain of ſome I had by me, vn 
fourteen feet long: at which rate, an ounce wou'd reach about a mile 
And if we ſuppoſe the gilt wire, as in probability it might have ben 
drawn, as ſlender as the ſilver wire; the inſtance will be ſtill far more con- 
derable : for in this caſe, each of thoſe little cylinders, of which 64, 800 0 
to make up one grain, will have a ſuperficial area, which, except u the 
baſes, is cover'd with a caſe of gold, that is not only ſeparable from 
it by a mental operation, but, perhaps, alſo by a chymical one, For, 
I remember, that from very ſlender gilt wire, tho' I could procure none 
ſo ſlender as this of mere ſilver, I more than once got out the ſilver; ſ 
that the golden films, whilſt they were in a liquor that plump'd then 
up, ſeem'd to be ſolid wires of gold; but when the liquor was vitl- 
drawn, they appeared oblong and extremely thin double men- 
branes of the metal; which, with a fine inſtrument, might have be 
ripp'd open, diſplay'd, and made capable of further diviſions and {ub 
diviſions. But tho? each of the little filver cylinders, juſt mention's 
muſt not only have its little area, but its ſolidity; yet 1 ſaw no fer 
ſon to doubt, that it might be very poſſible to have drawn the ſam 
quantity of metal to a much greater length ; ſince even an animal ſub- 
ſtance is capable of being brought to a ſlenderneſs much ſurpaſling th 
of our wire. An ingenious gentlewoman of my acquaintance, who ke reach | 
filk-woftns, had once the curioſity to draw out one of the oval caſes tht 
ſpin, into all the ſilken wire it was made up of; which appear'd in me- ng, an 
fure, to be much above 300 yards, yet weigh'd but two grains and a hall 
ſo that each cylindrical grain of ſilk may well be reckon d to be, at lea Bt into a, 
120 yards long. * 

We took fix leaves of beaten gold, and ſingly meaſuring them with! 


Shouſar 
e ſup 
Wquares, 
Wo no le 
Thet 
iner, v 
e com 
ell-gil 
y gilt, 
Wrical 

Wverlai 
W772 | 


e bett 


rule, purpoſely made for nice experiments, we found them to have a great ſubjoin 


equi- 
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equality in dimenſions, and to be nearer true ſquares than could be Pavsrcs. 
well expected: the ſide of the ſquare was, in each of them, exactly three k 
inches and a quarter; which number being reduced to a decimal fraction, 

iz. 3.25 and multi ly'd by it ſelf, affords 10.5625 for the area of the 

Wc. leaves. Theſe being carefully weigh'd, in a pair of tender ſcales, 

| mounted, all of them, to one grain and a quarter; and ſo one grain 

k this leaf-gold was extended to ſomewhat above 30 inches; which dif- 

4, but about a fifth part, from an experiment of the like nature that 

made, many years ago, in a pair of exact ſcales: and ſo ſmall a diffe- 

Fence may very well be imputed to that of the pains and diligence of the 
old-beaters, who do not always work with equal ſtrength and ſkill ; nor 

pon equally fine and ductile gold. Now, ſuppoſing an inch, divided in- 

y an hundred ſenſible parts, to be applied to each fide of a ſquare inch 

Pr this leaf-gold ; *tis manifeſt, that by fine parallel lines, drawn between 

Il the oppoſite points, a grain of gold muſt be diviſible into five hundred 
Houſand very minute ſquares, but yet diſcernable by a ſharp eye. And if 

e ſuppoſe the inch divided into two hundred parts; the number of the 

Wouares, into which a ſingle grain is capable of being divided, will amount 

Wo no leſs than two millions. 

There is yet another way to ſhew the great diviſibility of gold. A re- e /ma1! 


Xen iner, with whom I uſed to deal, informed me, that to an ounce of ſilver quantity of 
f. e commonly allow'd eight grains of gold, when it was to be drawn into 2% —_ 
go ell-gilt wire, as ſlender as a hair; but that if it were to be more ſlight- fo gild fo oy 
the WA gilt, fix grains would ſerve the turn. He alſo ſhewed me a fair cylin- 


Wrical bar of ſilver, as it was at firſt gilt, whereon the leaf-gold that 
Wvcrlaid the ſurface did not appear to be, by odds, ſo thick as fine Ve- 
ian paper; yet comparing this with gilt wire, the wire appear'd to be 
e better gilt of the two; poſſibly becauſe the gold, in paſſing thro? the va- 


hem ous holes in the making, was, by the ſides of them, not only extended, 
with- ut poliſh'd ; which made it look more vividly than the unpoliſh'd leaves 
nem at gilt the ingot. So that, if we ſuppoſe an ounce of the gilt wire 
ben teh mention'd, to have been gilt with fix grains of leaf-gold, it will ap- 
ſub- ar, by an eaſy calculation, that, at this rate, one ounce of gold, employ*d 
ond, gilding wire of that fineneſs, would reach between ninety and a hundred 


les. But if we further ſuppoſe, that the ſlender ſilver wire, firſt men- 
jon d, were gilt; tho* we ſhould allow it to have not ſix, but eight grains 
f leaf. gold to an ounce of ſilver; it muſt be acknowledg'd, that an hol- 


g that N cylinder of gold, weighing but eight grains, may be ſtretch'd ſo as 
kept I reach as far as ſixty times its weight of ſilver wire, which it covers; 
s they d conſequently, a grain of that wire having been found to be 27 feet 
mer Ns, an ounce of gold would reach 155 miles, and above an half. And 
\ halt; ve yet further ſuppoſe this hollow cylinder of gold to be ſlit along, and 
t Ea into as fender liſts as poſſible 3 we cannot deny that the gold may be 


ade to reach a 9 length. 

To this view of the minuteneſs of tangible objects, twill be proper 

e en fore inftances of the ſmallacls of ſuch as fill continue . 
| ; 7 e. 


— 4 
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Pnxstcs. ſible. But as theſe corpuſcles are, ingly, too little to have any comny, 

- geaſure applied to any of them; we muſt eſtimate their minuteneſs b 
number of thoſe into which a ſmall portion or fragrant of matter May hy 
actually divided; the multitude of theſe, being afforded by fo incongys, 
able a quantity of matter, ſufficiently declaring that each of them, in perl. 
cular, muſt be ſurprizingly little. | 

The rarifac- Water, tho? granted to conſiſt of groſs particles, in compariſon of the ſpi 

—_—_ 7% rituous and odoriferous ones of ſeveral other liquors, as pure ſpirit of yi 

wapour, Sc. yet to ſhew that a ſmall quantity of it may be diſperſed into a multiude 
of manifeſtly viſible corpuſcles, I more than once tried the rarifatin of | 
into vapours, by help XF an æolipile, wherewith, when I made the exe, 
ment the laſt time, the event proved as follows: 

We put an ounce of common water into an zolipile, and having { 
it upon a chafing-diſh of coals, . we obſerved the time when the ſtrem 
of vapour began to be manifeſt. This ſtream was for a conſider, 
ble time impetuous, as appear'd by the noiſe it made, which voll 
be much increas'd, if we applied to it, at a convenient diſtance, x 
kindled brand, whereof it would blow up the fire very vehementh, 
The ſtream continued for about a quarter of an hour, but afterwark 
the wind had pauſes and guſts for two or three minutes, before i 
quite ceas'd. And by reaſon of the ſhape of the æolipile, a great por. 
tion of the vapours condens'd in the upper part of it, and fell dow 
in drops; ſo that, ſuppoſing they alſo had come out in the form of wind, 
and the blaſt had not been intermitted towards the latter end, I gueſsd 
it might have continu'd, uninterruptedly, for 18 or 20 minutes. And by 
applying a meaſure to the ſmoke, that came out very viſible, in a form al 
moſt conical, where it ſeem'd to have an inch or more in diameter; it 
pear'd to be diſtant from the orifice of the æolipile, about 20 inches, and 
five or fix inches beyond that, tho' it were ſpread ſo much as to have tou 
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or five inches in diameter, yet the irregular coherent clouds were manifet. many \ 

ly conſpicuous. | powder 

The rarifac. After the rarifaction of water turn'd to a vapour, we may conſider that to acti 
tion of fexvel, of fewel, when *tis turn'd into flame. | | | Jon that 
1 Having often hurn'd ſpirit of wine, and alſo oil, in glais lamps, f mall p 
921 made, that the ſurface of the liquors ſtill continued circular; 'twas eon 


oſe m 
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to obſerve, how little the liquor would ſubſide by the waſte that wi 
made of it in about half a quarter of an hour. Yet, if we conſider, thi 
the naked eye, after ſome exerciſe, may, as I have often try'd, diſcert 
the motions of a pendulum, that {wings faſt enough to divide a ſing 
minute into 240 parts; and conſequently half a quarter of an hour 1 
1800 parts; if we alſo conſider into how many parts of the time e 
ploy'd by a pendulum, the vibrations, flow enough to be diſcernible 0 
the eye, may be, mentally, ſubdivided; and if we further conſider, that 
without intermiſſion, the oil is prey'd upon by an actual flame, and that 
particles of it continually furniſh a conſiderable ſtream of ſhining m 


td , as An i 
ter, which, with a ſtrange celerity, is always flying away; we ma) ven * 


well it, is, hs 
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"ell conceive that thoſe parts of flame, into, which the oil is. turn'd, are Pavsrcs, 
urpriſingly minute; lince, tho? the waſting of the oil is in its progreſs ... 
0 flow to be erceiv'd by the eye; yet *tis certain, there is a continual 
Necreaſe of its depth, its phyſical ſurfaces being continually and ſucceſſively 
&-nuated and turned into flame“. And the ſtrange ſubtilty of the corpuſ- 
les of flame might be more ſtrongly argued, if we ſhould ſuppoſe, that, 
Inſtead of common oil, the flame were nouriſh'd, as tis poſſible, by a few- 
much more compact and durable. | It 

Having, in a pair of tender ſcales, carefully weigh'd out half a grain Gur-powder 
bf gun-powder, we laid it on a tile, and whelm'd over it a veſſel of glaſs, into /mote, 
&ich a braſs plate to cover the upper orifice of it; then having fired the and flame. 
Fun- powder, we obſerved, that the ſmoke of it darken'd, and, as to ſenſe, 


b yd the whole cavity of the glaſs, tho“ its baſis were eight inches, its 
. erpendicular height above twenty, and its figure far more capacious 
ul an if it were conical. And this ſmoke, not containing it ſelf Een the 


elſel, iſſued opt at two or three little interſtices, that were purpoſely 
ft between the orifice of the veſſel, and the plate that lay upon it, This 
over we then remov'd, to obſerve how, long the ſmoke would continue to 
cend; which we, found it would do for about half a quarter of an hour 
nd dyring.near half that time, the ſmoke, continually aſcending, ſeem'd to 
de, at its going out, of the ſame diameter with the orifice at which it 
ued; and it wou'd aſcend ſometimes a foot, ſometimes half a yard, 
metimgs two feet, or more, into the air, before it diſpers'd and vaniſh'd 
to it. 

Now, conſidering that the cavity of this round orifice was two inches 
diameter, how many myriads of viſible corpuſcles, may we eaſily 


and onceive, throng'd out at ſo large an out-let, in the time above mention'd; 
- four Ince they were continuall thruſting one another forwards? And into ſo 
ilch. pany viſible particles of ſmoke, muſt we admit, that the half grain of 


oder was ſhatter*d; beſides thoſe multitudes, which, having been turn'd 
hto actual fame, may, probably, be ſuppos'd to have ſuffer*d a comminu- 
jon that render'd them inviſible. And to ſhew that the number of theſe 
mall particles was exceeding great, I caus'd the glaſs to be filled with 
ommon water, and found it to contain 22 pints; and cauſing one of 
ole meaſures of that fluid tro be weigh'd, it came ſo near ſixteen 
unces, that the computation of the whole water amounted to, at leaſt, 


liſcen o, ooo grains, and conſequently 320,000 half-grains. To which, if 
Wi & add, that this gun- powder would readily fink to the bottom of wa- 
r s being in ſpecie, probably, twice as heavy; we may gueſs the ſpace, 
e ew which the ſmoke reach*d, exceeded 500,000 times that which contain'd 
le wr unfired powder; anc this, tho? the ſmoke being confin'd in the veſſel, 
r, h thereby kept from di(fuſing it ſelf. fo far as, by its ſtreaming our, it 
chat ted ſcem it wou'd have done. . : a 


ns wo | 
- . | An inch of candle, when converted into lation, in his Religious Philofopher, divided into 
„en t. , according to Dr. Nicuawenty?'s calcu- 26965 7,040 parts. 


To 


408 EFFLUVIA 


theſe inſtances, from inanimate bodies, [ ſhall add one taken fron 
rhe! Wang Thoſe, who have, from time to time, open'd eggs that have been 


of th 
The wunder- brooded upon by a hen, cannot but have obſerved, how ſmall a Proporin 


Iroſta 


e '2 . veigh 
ul minuteneſs 'N f the whole egg ; when that whic Dr. Har. eig 
if the — e eee diſe lol ie mb of the heart, ang h OpPel 
J, Fadi. vey calls the Pundtum ſaliens, diſcloſes E or n brain : 
a6. 0M colour of the blood; and that even about the ſeventh or eighth day, lied! 


ite. ick, now viſibly form'd, bears no great proportion to the hol 
a 2 is to ſupply 1 with aliment, not only for its nouriſhment, but 
ſpeedy growth for many days after. 3 
Now, having ſeveral times found, that cheeſe-mites elves ue 
generated of eggs; if we conceive, that in theſe eggs, as in g. 
dinary ones, the animal, at its firſt formation, bears but a ſmall yy. 
portion to the bulk of the whole egg; the remaining part being to fi. 
fice for the food and growth of the embryo, probably for a conſider. 
ble time; (ſince, if an ingenious perſon, whom I deſired to watch then, 
did not miſ-inform me, they uſe to be about ten or twelve days in hatch 
ing ) and as this whole egg it ſelf will be allowed to be but little, with. 
gard to the mite 1t — 2 how extreamly and unimaginably mint 
then, may we ſuppoſe thoſe parts to be, that make up the alien 
liquors, and even the ſpirits, that, paſſing through the nerves, ſerve lb 
move the limbs and organs of ſenſe, of but, as it were, the model of ſich 
an animal, as when it reſts, wou'd not it ſelf be viſible to the naked 
Td. . 3 
ubtile di- ly weigh'd, in a pair of tender ſcales, one grain of coppe 
4 * fling — 4 e ann in the ſpirit of fal-armoniac; having 
grain” found by former trials, that this menſtruum wou'd give a far *. 
13 blue colour, than either Aqua fortis, or Aqua regia. This liquor, 
which we uſed a large portion, that all the copper might be _ 
diſſolved, we put into a tall cylindrical glaſs, about four inches in di. 
meter, and, by degrees, pour'd to it of diſtill'd water, which is more prope 
in this caſe, than common water, till we had almoſt fill'd the gl - 
ſaw the colour grow ſomewhat pale; and then we warily ny r 
liquor into a conical glaſs, that it might be the more eaſy to ＋. 
veſſel ſeveral times to the ſame height. This conical glaſs " L, 
to a certain mark, four times ſucceſſively; weighing it _—_ eu 
too, as often, in a pair of excellent ſcales, purpoſely made * 
experiments; and which, tho? ſtrong, wou'd, when not too muc 1 
turn with about one grain. Theſe ſeveral weights of the Sen 55 
with the contain'd liquor, we added together; and then carefu * 4 
ing the empty glaſs again, deducted four times its weight from t * 
and thereby found the weight of the liquor alone to be 29.58% 1 
ſo that a grain of copper, which is not half ſo heavy in ſpecte as 
communicated a tincture to 28,534 times its own weight. I 
But as the deſign of my experiment was to ſhew into wi 5 a 
of parts one grain of copper might be divided; this _— br 
mult be eſtimated by the proportion, not ſo much in weight, 
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eight of water, of the ſame bulk, is nearly, as nine to one; a grain of 
opper is in bigneſs, but the ninth part of as much water as weighs a 
rain ; and ſo our number of the grains of tinged water muſt be multi- 
lied by nine, to give us the proportion between the tinging and tinged 
Bodies; that is, a fingle grain of copper gave a blueneſs to above 
56,806 parts of limpid water, each of them as big as it. Which, tho? 
may ſeem ſcarce credible, yet I thought fit to proſecute the experi- 
ent farther, by pouring all the liquor out of the tall cylindrical glaſs 
pto another clean veſſel, whence filling the conical glaſs twice, and 
ptying it as often into the ſame cylindrical glaſs, the third time 1 
Died the conical glaſs with colourleſs diſtilled water, and pouring that al“, 
into the cylindrical glaſs, we yet found the mixed liquor to have a 
anifeſt blueneſs. And, laſtly, throwing away what was in the cylin- 
ical glaſs, we poured into 1t out of the ſame conical glaſs, equal parts 
diſtilled colourleſs water, and of the tinged liquor, we had 3 
t apart in the clean veſſel, and found, that tho* the colour were very 
int, yet an attentive eye could eaſily diſcern it to be bluiſh.; and ſo 
was judged by a ſtranger who was brought in to look upon it, and de- 
ed to ſay of what colour he thought it: whence it appears, that one 
ain of copper was able to impart a colour to above double the former 
antity of water. | | 

This experiment I have been the more particular in relating, both be- 
uſe it is new and becauſe without circumſtances, it would ſeem as 
redible as *tis ſurprizing, that a portion of matter ſhould be able 
impart a conſpicuous colour to above 256,806 times its bulk of wa- 
, and a manifeſt tincture to above 385,200, and a faint, but yet 


ſcernible and diſtinguiſhable colour, to above 530,620 times its bulk of 
ater, | 


t, in a ſufficient quantity of good Aqua regia, we put to it about two 
vonfulls of water; and then, by a thread, we hung in the mixture a ſmall 
ece of a clean metalline body, and kept it ſuſpended in the liquor for 
any hours. By this means we obtained a precipitate of a fine 22 
lour, ſo large and light, that it was a long time before it would all 
tle to the bottom. Then, looking upon the remaining part of the 
pended metalline body, we found it ſo very little leſs than when the 
ole was firſt put in, that the diminution of it was not judged to a- 
unt to near a grain, By which experiment it appeared, that one 
un of gold, not ſwimming in parts ſeparately inviſible, as in ſolutions, 
t reduced to a manifeſt powder, ſeemed to make a conſiderable quanti- 
of a yak, at the bottom of the cylindrical vial, its diameter, a- 
ut an inch, wherein we kept it. And this glaſs, being a little ſha- 
o the precipitate would rite like mud, and be ſo thoroughly diſperſed, 
the form of a powder, through the whole body of the liquor, and a 
Vor. I, Gg g greater 


egg meal tothe ringed liquor; and conſequently, fuer by: Parade 
Iroftatical trials have informed me, that the weight of copper to the CFYWy 


We alſo took a grain of refined gold, and having diſſolved it without Sucher of = 
grain of gold. 
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Paysrcs. greater quantity of water added to it, that at firſt it ſeemed opake ter, | 
auc, after ſome time, appeared like a high purple ſolution. So thy, J which 
| grain of gold, (for the colour ſhew'd there was ſome of that mer i 
every corpulcle of the precipitate) was reduced into as many grain 
powder, as ſufficed to lodge themſelves in all the particles of viſible ſpur, 
contain'd in a maſs of two ounces of water. | 
It is deliver'd by approy'd writers, that ſeveral perſons, by hay 
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a = holding dry'd cantharides, for ſome time, in their hands, have felt much 
= human body, pain at the neck of the bladder, and had ſome other urinary parts (enfibly 
injured ; which effects are certainly due to material effluvia, that w gy 

into the maſs of blood, muſt paſs through the pores of the ſkin. 
Scaliger relates, that in his country, Gaſcony, there are ſuch virule 
ſpiders, that if a man treads upon them to cruſh them, their poiſon vil 
paſs thro? the ſoles of his ſhoes: and Piſo, in his hiſtory of Brazil, h. 
ving ſpoken of a venomous fiſh of that country, and the antidotes he lu 
ſucceſsfully uſed againſt its poiſon ; he proceeds to another, which, K 
ſays, has this wonderful property, * by the ſlighteſt touch of the hud, 
«© or even of the foot of him who bruiſes it through the ſhoe h 


indric; 
galf a 
nexcit 
etical 


* $a a pally, and a numbneſs, like the European torpedo, tho f ny 
« laſting.” | 

But tho? the torpedo's affecting the ſtriker at a diſtance, ſeems owing 0 on 
to the ſtupefactive, or other venomous exhalations iſſuing from the ui . 
mal, irritated by the ſtroke, and breathed in together with the airthey the ] 
infect; yet their benumbing or otherwiſe affecting the arm that ſtuck dn bee 
it, rather than any other part, ſeems to argue that the poiſonous fem les. , 
get in at the pores of the ſkin of the limb, and ſo ſtupefy, or other * 
wiſe injure the nervous or muſcular parts of it“. But that ſome ber 10 


fluvia, even of ſolid bodies, may be fubtile enough to paſs the pores 
the cloſeſt ſubſtances, appears. from thoſe of the load-ſtone, which are, . 
Even the effiu- magnetical writers, ſaid to penetrate, without reſiſtance, all kinds of bon 
via of foligs And tho? I have not tried this in all forts, yet having found it true! 
may penetrate metals, I am apt to think the general.rule admits of very. few exception 
Jolid. efpecially if that can be fully made out, which is affirmed about the pe 
viouſneſs of glaſs thereto. For. glaſs is generally reputed to be! 
cloſe a body, as any in nature; and, I have, by trials, purpoſely mid 
had, occaſion to admire the cloſeneſs of very thin pieces of it. But if 
dials and ſea-compaſſes, which are covered with plates of glaſs, it will0 
pretended, that the needle may be readily moved by a load-itone hel 
over it; becauſe theſe plates being commonly faſtened only with vi 


1 N a EY þ 
or at beſt with cement, the magnetical eMuvia paſs not through | well i. 
glaſs, but through that much mare pervious matter employ'd t0 en exaé 
cure the junctures, only, from the entrance of the air. To clear this uettioned 

* The nambneſs occaſioned. by the torpedo ] whence the nerves are, by a communicati! ne to be 
proceeds from nothing more than an exceeding | this motion, affected in a peculiar * lons, th 
Wift ſtroke, which the creature uſually gives, M- Reaumur gives a very full account“ 2 prop 
in order to kill or ſtopefy its prey, by means | matter in the French Memoirs A. 1714 Þ4 P 


of two particular muſcles, whoſe office it is; t 
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cauſed fome needles to be hermetically ſealed up in glaſs, pipes, Pxvorcg., 
. being laid upon the ſurface of water, whereon 1 45 — light- CANT 
iy boat, the included needles did not only readily anſwer to the 
load - tone externally applied, tho“ a weak one, but comply'd with it ſo 
well, that I could eaſily lead, without touching it, the whole pipe to 
vhat part of the ſurface of the water I pleaſed. I alſo found, that by 
pplying a better load-ſtone to the upper part of the ſealed pipe, with a 
Needle in it, I could make the needle leap up from the lower part, as near 
o the load-ſtone as the interpoſed glaſs would give it = va But I 
ought it more conſiderable to manifeſt, that the magnetical effluvia 
ven of ſuch a dull body as the globe of the earth, would alſo penetrate 
laſs. And this I attempted after the following manner: I took a cy- 
indrical piece of iron, about the bigneſs of one's Tale finger, and between 
alf a foot and a foot long; having formerly found that the quantity of 
nexcited iron forwards its operation upon excited needles ; and having her- 
netically ſealed it up in a glaſs pipe, but very little longer than it, I ſup- 
joſed, that if I held it in a perpendicular poſture, the magnetical effluvia 
f the earth, penetrating the glaſs, would make the lower extreme of the 
on anſwerable to the north pole; and therefore, having applied this 
d that point of the needle, in a dial or ſea-compaſs which looked towards 
e north, I preſumed, it would drive it away ; which accordingly it 
id, And having for farther trial inverted the included iron, and held 
in a perpendicular poſture, juſt under the ſame point, that extreme 
the iron rod, which before had driven away this point, being by inver- 
dn become a ſouth pole, attracted it; from which ſudden change of 


ans les, merely upon the change of ſituation, it alſo appeared, that the 
cher. dn owed its virtue only to the magnetiſm of the earth; not that of an- 
ne & her load- tone, which would not have been thus eaſily alterable. | 
ores0 Another proof of the great ſubtilty of effluvia, ariſes from the ſmall de- 
are, ease of weight or bulk that a body may ſuſtain by parting with great 


umbers of them. That bodies infuſed in liquors impregnate them with Large effuvia, 


true M qualities, do it by imparting to them ſomewhat of their own ſub- 1 = little 
prin once, will, I preſume, be readily granted by thoſe, who conceive not arts _ 
the fa one body ſhould communicate to another a ſolitary naked quality, 327 of bodies. 
o be accompanied by any thing corporeal to ſupport and convey it. Glaſs of 

ly macWtimony, and Crocus Metallorum, being either of them infuſed in a great 


portion of wine, will make it vomitive; and if that liquor be poured 
„ and new put on, every freſh portion of it will be impregnated with 
e ſame virtue; and this, tho* the liquor be changed abundance of 
es: yet the antimonial 'glaſs, or Crocus, are ſaid to continue the ſame, 

vell in weight as virtue. But I doubt whether the experiment have 
n exactly made; for the moſt ingenious phyſicians, whom I have 
eftioned about it, acknowledg'd the taſt, and ſometimes the colour of the 
de to be altered, by the infuſed mineral. However, fince after repeated in- 
ions, the mineral ſubſtance is not yet ſenſibly diminiſhed in bulk or virtue, 
a proper inſtance: for, that there is a powerful emetic quality im- 
Ggg 2 parted 
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PavsIcs. parted to the liquor, is manifeſt by experience; and that the mineral 4g, 
WYNRY not impart this virtue by irradiation, as Helmont ſpeaks, but by ſub. 
tial efflux, ſeems, to me, very probable; not only becauſe *tis hard g 


as t0 
ſtream 
to be 


conceive how it can be done otherwiſe, but becauſe, as we obſerved, 4, * 
wine often changes colour, by keeping a competent time upon the mi. - * 
neral, as if it drew thence a tincture: and, even when it is not dio. ho 5 
lour'd, I think it unſafe to conclude, that the menſtruum has not Wrought ; oy 

upon it; for I have kept good ſpirit of vinegar, a conſiderable ting = 
upon finely powdered glaſs of antimony, made per /e, without findi that it 
this ſpirit to be at alf tinged ; tho? tis known, that antimonial gig; Ml in 
ſoluble in ſpirit of vinegar, as mine afterwards appeared to be, hy , 138 
longer digellion in the ſame liquor. But there may be a great numbe | : 


conſeq 
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ain th! 


of minute particles diſſolved in the menſtruum, before they become m 
merous enough to change the colour of it. Thus, tho? too great a quy. 
tity of the prepared antimony be put into the liquor, yet it will not h 
thereby made too ſtrongly emetic. For, the wine, being a menſtrun, 
will, like other menſtrua, be impregnated but to a certain meaſure, wit 
out diſſolving the overplus of the matter put into it. And ſteel, which 
a harder and heavier body than glaſs of antimony, is itfelf in part, tw 
dily ſoluble, in rheniſh, or other white wine, and fometimes even in 


ith a 

water. : | i ſeeming 
*Tis mentioned by Helmont, and has been tried by more than one nd 0 
my acquaintance, that mercury imparts to water or wine, wherein it al ting 
has been long infuſed or boiled, the faculty of deſtroying worms; without BE an 
ſuffering any diminution of its ſubſtance. Lime t 
Having, in a pair of exact ſcales, ſuſpended a piece of ambergreal, 8Wicles, | 
bigger than a walnut, and weighing above an hundred grains, I could rot, n a m 
in three days and an half, that I had opportunity to make the trial, d. e con 
cover any decreaſe of weight; tho? ſo rich a perfume lying in the on &rear 
air, was likely, in that time, to have parted with many odoriferous ſteam quantity 
And, a while after, ſuſpending a lump of A/a fætida, for five days u er than 
a half, I found it not to have ſuſtained any diſcernible loſs ; tho, notwit of th 
ſtanding the unfavourable cold ſeaſon, it had about it an atmoſphere, Md coll 
pleniſh*'d with fetid exhalations: and when, 12 or 14 hours after, rom or 
haps upon ſome change of weather, I came to look upon it, tho? I nultitud 
the equilibrium ſomewhat alter*d, yet the whole lump had not loſt ha tinge 
quarter of a grain; which induced me to think, there may, periWWrater, f 
be ſteams diſcernible by our noſtrils, that are far more ſubtile than Vith liq 
odorous exhalations of ſpices. For having, in very good ſcales, ſuſpe emed ; 
ed in the month of March, an ounce of nutmegs, they loſt, in about y the | 
days, five grains and a half; and an ounce of cloves, in the ſame ter em11y, 
loſt ſeven grains and five eighths. | The ! 
It will doubtleſs render it more probable, that a ſmall quantity of nf cAuy 
ter being ſcattered into inviſible efluvia, may be exceedingly rarified: ay, by 
expanded, if I can ſhew that it may, for a conſiderable time, emit MWither fi! 


titudes of viſible parts, and that in fo cloſe an order among themſeln 
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to be ſeen, even by an eye placed near it. I was induced to deviſe ſuch 
an experiment, by conſidering, that all the total diſſolutions, hitherto 
made of pigments, have been in liquors naturally cold, and conſiſting 
robably of much leſs ſubtile, and certainly of much leſs agitated parts, 
than that fluid aggregate of ſhining matter, we call flame ; whence I ar- 
oved, that if! could once totally diſſolve a body compoſed of parts, ſo 
minute as thoſe of a metal, into actual flame, and huſband this flame ſo, 
that it ſhould not immediately waſte, I ſhould thereby diſſolve the me- 
tal in a far more ſubtile menſtruum than common water, Aqua fortis, A. 
ua regia, or any other known menſtruum I have yet employed: and 
conſequently, the attenuation of the metal, in this fiery menſtruum, 
ould much ſurpaſs, not only what happens in ordinary metalline 
ſolutions, but poſſibly alſo, what I have noted about the ſtrange dif- 
fuſion of copper diſſolv'd in ſpirit of fal-armoniac and water. In pro- 
ſecution of this deſign, I ſo prepared one ſingle grain of that metal, 
vs to diſſolve it in about a ſpoonful of an appropriated menſtruum 
and having cauſed a ſmall glaſs lamp to be purpoſely blown to con- 
ain this liquor, and fitted it with a ſocket and wieck, ſo that it burnt 
with a large flame, and very hot, tho' without conſuming the wieck ; 
ſeeming all the while of a greeniſh blue, as if it were but a finer 
and ſhining ſolution of copper; yet this one grain of prepared me- 
al tinged the flame that was inceſſantly produced, during no leſs than 
alf an hour and ſix minutes. Now, - if we conſider, that in this 
lame there was an uninterrupted ſucceſſion of multitudes of coloured par- 
icles, newly extricated, and flying off in every of thoſe many parts, where- 
n a minute of time may either actually or mentally be divided; it 
ve conſider flame as a light, and very agitated body, paſſing with 
| ſtream upwards, through the air; and, laſtly, if we only regard the 
Nuantity of liquor that would run through a pipe of much leſs diame- 
er than that flame, within the compaſs of the ſaid time; what a quanti- 
of the ſtreaming fluid, we call flame, if it could have been preſerved 
ind collected into one body, may we ſuppoſe would appear to have iſſued 
rom one grain of copper, in the ſpace of 36 minutes? And what a 
ultitude of metalline corpuſcles may we ſuppoſe to have been ſupply'd 
0 tinge that flame during ſo long a time? ſince a cylindrical ſtream of 
vater, falling but through a very ſhort pipe of glaſs conſtantly ſupply'd 
mth liquor, paſſed at ſuch a rate, that though the aqueous cylinder 
eemed more ſlender, by two thirds, than the flame; yet we eſtimated, 
the help of a minute-watch, and a good pair of ſcales, that the wa- 
er effluxed in 36 minutes, would amount to above 72 pounds. 


c 


— 
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lay, by a ſmall quantity of matter, when rarified and diſperſed, be 
ther filled, as to ſenſe, or, at leaſt, made the ſphere of its activity. 


113 


is to ſeem, in their aggregate, but one intire liquor, endow'd with a Paystcs, 
treaming motion, and a diſtinct ſuperficies, wherein no interruption is WWW 


| A large qu 

The laſt fort of inſtances, I ſhall produce, to ſhew the ſtrange ſubtilty iy 2 

F elfluvia, is, of ſuch as diſcover the great quantity of ſpace that 2 2 
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Paysrcs, Tis ſurprizing to obſerve, with what ſagacity ſpaniels take notice x 

uud diſtinguiſh, by the ſcent, the places where partridges, quails, G. 
have lately been; and I have much wondered at the quick noſe of an g. 
cellent ſetting-dog, who, by his way of ranging, and other motions, e. 
ſpecially of his head, would not only intimate to us the Kinds of gan, 
whoſe ſcent he chanced to light on, but diſcover to us where partridgy 
had haunted, ſeveral hours before; and aſſiſt us to gueſs how long the 
had been gone before we came. 

I have heard ſtrange things, in Ireland, from thoſe who there make 
gain of killing of wolves, about the ſagacity of that peculiar race of 
they employ in hunting them. But not truſting much to thoſe relator;, 
a very ſober and diſcreet gentleman of my acquaintance, who has often 
occaſion to employ blood-hounds, aſſures me, that if a man have but paſt 
over a field, the ſcent will lie ſo as to be perceptible to a good dog of thy 
ſort for ſeveral hours after. And an ingenious hunter informs me, he h 
obſerved that the ſcent of a flying and heated deer will ſometimes contin 
upon the ground from one day to the next. 

We may here obſerve, 1. That the ſubſtance left upon the erik; a 
ground by the tranſient tread of a partridge, hare, c. probably con. 
municates to the graſs, or ground, but ſome of thoſe effluvia that tra. 
ſpire out of their feet, which being ſmall enough to eſcape the dilcern- 


ment of the eye, may, probably, not amount to one grain in weight, or, 
perhaps, not to the tenth part of it. 2. That the parts of fluid bodies 


are perpetually in motion, as alſo the inviſible particles that ſwim in 


them, as may appear by the diſſolution of ſalt or ſugar in water; and 
the wandering of aqueous vapours through the air, even when the eye 
perceives them not: And, 3. That tho' the atmoſphere of one ſmall parcel 
of this exhaling matter, may often be very large, in compariſon of the bo. 
dy which throws it out; as may be gueſfed by the diſtance at which 
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ſome ſetters or blood-hounds will find the ſcent of. a partridge or deer; here F 
yet in places expoſed to the free air or wind, *tis very likely that thek en; f 
{teams are carried away from their fountain to maintain the foremen- linen 
tioned atmoſphere, for eight or more hours; that is, as long as the (cet ther ci 
has been obſerved to lie, a continual recruit of ſuccceſſive ſteams ours, 

requiſite. And ſo very ſmall a portion of matter, as the fumes «ing con 
thoſe ſteams may be ſuppoſed, being ſenfibly to impregnate an atmoſpicrWay lurk 
incomparably greater than itſelf, and ſupply it with almoſt continual tf the p 
cruits, we cannot but think the ſteams it parts with, muſt be extreme 'Tis, 


minute. 

We may farther conſider, that the ſubſtances which emit theſe ſteam 
being ſuch as lately belonged to animals, and were, for the moſt path 
tranſpired through the pores of their feet, muſt, in likelihood, be a 
more-evaporable and diſſipable kind of bodies, than minerals or bum 
vegetables, ſuch as gun- powder is made of; ſo that if the grains of gu 
E emit effluvia, perceptible to the ſcent of ſome animals, it % 


probably - ſuppoſed, that the ſmall grains of this powder will _ 
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much longer to ſupply an atmoſphere with odorable ſteams, than the cor- Puxsics. 
puſcles left on the ground by tranſient animals. Now tho? it be gene 
rally allowed, that very few birds have the ſenſe of ſmelling, any thing 

near ſo quick as ſetting· dogs, or blood-hounds; yet that the odour of 

gun- powder, eſpecially when aſſiſted by the ſteams of the Caput mortuum 

of powder, formerly fired in the fame gun, may, by fowls, be ſmelt at a 
conſiderable diſtance, particularly, when the wind blows from thence to 

them; I have often been perſwaded, from my own experience in ſhoot- 

ing; and was confirmed in that opinion by ſober and ingenious perſons, 

much exerciſed in the killing of wild fowl, and other creatures. 


There is an obſervation of the experienced Julius Palmarius, whence Contagious . 
4 we learn that beaſts may leave upon vegetables, that have touched their guvia- 

at bodies for any time, ſuch corpuſcles, as tho? unheeded by other animals, 

1s may, when eaten, produce in them the diſeaſes of the infected animals: 


or this author writes, in his uſeful treatiſe of contagious diſtempers, 
hat he obſerved horſes, oxen, ſheep, &c. to run mad upon the eating 
{me of the ſtraw on which mad ſwine had lain. 
But the efluvia ſmelt by animals are, tho? inviſible, big enough to be the 
objects of ſenſe 3 whence, *tis not improbable, that among the ſteams 
hich no ſenſe can immediately perceive, there ſhould be ſome far more 
ſubtile than theſe, and conſequently capable of furniſhing an atmoſphere 
much longer, without quite exhauſting the effluviating matter that af- 
in orded them. Foreſtus gives us an example of peſtilential contagion long 
and preſerved in a cobweb. Alexander Benedictus writes alſo, that at Venice 
r flock-bed did, for many years, harbour a peſtiferous malignity, to ſuch 
degree, that when, afterwards, it came to be beaten, it preſently infec- 
xd the by-ſtanders with the plague. And Sennertus relates, that in the 
whic Near 1542, in the city of Breſlaw, where he afterwards practiſed phyſic, 
deer; ere died of the plague, in leſs than fix months, almoſt ſix thouſand 
t these en; from which time, the peſtilential contagion was kept, folded up in 
emen. linen cloth, about 14 years; and afterwards, being unfolded in an- 
e cen tber city, it began a plague there, which infected, alſo, the neighbouring 
ams ens, and other places. Tyincavella makes mention of a yet more laſt- 
mes ars contagion, (which occaſioned the death of ten thouſand perſons) that 
ofpner ay lurking in ſeveral ropes, with which, at Juſtinopolis, thoſe who dy'd 
ual f the plague had been let down into their graves. | 
teme lis, indeed, the opinion of ſeveral phyſicians, that the contagion 
annot laſt above twenty days, if the body, it adheres to, be expo- 


ſteamed to the free air and the wind; yet a contagion may, ſometimes, 
ft path ppen to be much more tenacious and obftinate. The learned Diemer- 
be a ck aſſures us, that his own apothecary, having but removed with 
or bus foot, from one fide to the other of a little arbour, ſome ſtraw that had 


; of gal 
it Md) 


in under the bed, wherein, about eight months before, a ſervant of the 
pothecary's, who recovered, had been ſick of the plague ; the infectitus 


contiviieams preſently invaded the lower part of his leg, and there produced a 
"gent pain, and a bliſter, which turned to a peſtilential carbuncle, _ 
| cou 


muck 
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Paysrcs. could ſcarce be cured in a fortnight; tho', during that time, the patient 
W oere neither feveriſh, nor, as to the reſt of his body, indiſpog'd, This 
memorable inſtance, together with ſome other of the like kind, that gy 
author obſerved, extorted from him this confeſſion. Hence the doin; 
of phyſicians, as to the contagion lurking in a proper ſubject, receiye, 
a confirmation; tho? *tis ſurprizing that this contagion ſhould reman 
<« ſo long in the ſtraw ; ſince it had been expoſed to the wind and the 
* rain, the ſnow and the cold of a whole winter.” 
In the laſt place, I ſhall obſerve, that ſuch as are ſkilful in perfuning 
of gloves imbue them with but an inconſiderable quantity of odoriferay; 
matter; yet I have long had by me a pair of ſpaniſh gloves, which, i 
different hands have been preſerved near thirty years; yet are, at pr. 
ſent, ſo well ſcented, that they probably will continue fragrant for may 
years longer. Now, as ſuch gloves cannot have been carried from oe 
place to another, or ſo much as uncover'd in the free air, without dif. 
fuſing a fragrant atmoſphere ; we muſt conclude thoſe odoriferous ſteans 
to be unimaginably ſubtile, that cou'd, for ſo long a time, iſſue out i 
ſuch ſwarms from a little perfumed matter lodg'd in the pores of: 
glove, and yet leave it richly ſtock'd with particles of the ſame nature; 
tho? I never, ſince I had them, ſo much as ſhut them up in a box, 
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The great H. | HOSE who truſt too much to the negative information of thei 1 
eacy of Mu. ſenſes, without ſufficiently conſulting their reaſon, having commot- en mu 
18 ly but a light opinion of the power and efficacy of effluvi; WG there! 
imagining that ſuch minute corpuſcles, as are not uſually able to vs are 

upon the tendereſt and quickeſt of the ſenſes, cannot have any conſid cdi, 

rable operation upon their bodies. But this ſuppoſition is as ill ground , and 

as it is prejudicial : for tho”, ceteris paribus, the greatneſs of bodies, in u befor. 

caſes, contributes to that of their effect upon others; yet matter begW:; of 

in its own preciſe nature, an unactive ſubject, one part of the mals ach hey hac 

upon another, only upon account of its motion, whoſe operations , are 
facilitated, and otherwiſe diverſified by the ſhape, ſize, fituation e ſere 

texture, both of the agent and of the patient. And therefore, if oh; . 

puſcles, tho? very minute, be numerous enough, and have a compern gr; 1}, 


ke of motion, they may, eſpecially if fitly ſhaped, when they MG. ;. 


with a body diſpoſed to admit them, and receive their impreſſions, Pl ſo 

form ſuch things in the patient, as viſible and much groſſer bodies, bs he weig 
, feerat leſs conveniently. ſhaped and moved, wou'd be utterly unable , 7 of 
RUA -uherehy eHect. F bly abo. 
There are at leaſt ſix ways, by which the effluvia of a body "7 "Wi it lift 
1 Narkably operate upon another; as, 1. By the great number or. I. 


Dult 1 
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aſcles emitted. 2. By their penetrating and pervading nature. 3. By Pavsrcs. 
'heir celerity, and other modifications of their motion. 4. By the fit 
neſs and indiſpoſition of their bulk and ſhape, to the pores of the bodies 
they are to act upon. 5. By the motions of one part upon another, 
Which they excite, or occaſion, in the hody they work upon, according 
o its ſtructure. 6. By the fitneſs and power they have to make them- 
Ives be aſſiſted, in their operation, by the more general agents of the uni- 
erſe. And tho? there are ſeveral caſes, wherein a body, that emits par- 
cles, may notably affect another body, by one of theſe ſingle ways; yet 
e great effects are uſually produced by the aſſociation of two, three, or 
ore of them: ſo that when I inſiſt upon one, I muſt not be underſtood to 
clude the reſt. | 


Now, ſince, as we have ſeen, the effluvia of a body may be extremely mi- The number of 


ute; a ſmall portion of matter may, conſequently, emit great multitudes — * 
upply their 
want of bulk. 


f them : and that the number of agents may, in many caſes, ſupply thei 

ant of bulk, eſpecially where they jointly act, or reſiſt, appears from 
me familiar inſtances. 

We fee, that not only the leſſer land- floods that overflow the neigh- 
during fields, but thoſe terrible inundations, which ſometimes drown 
hole countries, are made by bodies, ſingly fo ſmall and inconfiderable 
drops of rain, when they continue to fall in thoſe multitudes, we call 
overs. So the aggregates of ſuch minute bodies, as grains of ſand, 
ing heap'd together in ſufficient numbers, make banks whereby the 
eateſt ſhips are ſometimes ſplit, and, in moſt places, the ſea itſelf is 
unded, And tho? a ſingle corn of gun- powder, or two or three toge- 
er, are not of force to do much miſchief; yet two or three barrels of 
lc corns, taking fire together, are able to perform prodigious things. 
q"eous vapours are look*d upon as the leaſt active effluvia we know; yet 
en multitudes of them are, in rainy weather, diſpers'd thro? the air, 
d thereby qualify*d to work on the bodies expos'd to it, their opera- 
ns are very conſiderable, not only in the diffolutions of ſalts, and the 
reactive changes of many bodies, but in the ſwelling they cauſe in 
, and other ſolid wood; as appears by the difficulty we often find in, 
before, rainy weather, to ſhut and open doors, boxes, and other 
ces of wood-work, that were, before, fit enough for the cavities where- 
hey had been adjuſted. The ſtrings of viols, and other muſical inſtru- 
its, are ſometimes ſtrong enough to ſuſtain conſiderable weights; yet, 
leſt ſcrew'd to their full tenſion, they are often broken by the moiſt 
ther, with great impetuoſity and noiſe. 

o try what a number of aqueous ſteams might do, I caugd a long 
dr rope, which was, in part, ſuſtain'd by a pully, to have a weight 
lad ſo faſten'd to the end of it, as not to touch the ground; and af- 
the weight had leiſure allow'd it to ſtretch to the cord, as far as it 
% I obſervd, that, in moiſt weather, the watry particles, that in- 
bly abounded in the air, ſo affected and ſhorten'd the rope, as to 
© it "ſup the weight, which was * an hundred pounds. 

ol. J. H ws . 
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Payszcs, The inviſible ſteams iſſuing; out of the walls of a newly plaiſterq room 


we” | has | 

CAYN) wherein there is a charcoal fire, are not ſenſibly prejudicial to thoſe who ſpirit 
5 make but a ſhort ſtay therein; but we have many inſtances of perſons v he h. 
lying for a night in ſuch rooms, have been found dead in their beds, 4, warn 

next morning; being ſuffocated by the multitude of noxious Vapour e. that 

mitted, during that time. : . | cinat 

Tis proper to obſerve, that effluvia are not emitted from bodies, ,j crum 

at once, as ſhot is from a gun; but iſſue from it, as the vapours oy riſes 1 

a well-heated zolipile, or waters out of a ſpring-head, in continy that 1 
ſtreams, wherein freſh parts ſtill ſucceed ; ſo that tho? as many ei, the g 

of a body, as can be ſent out at one time, were numerous enough tz penet 

but upon the ſuperficial parts, yet the efflux of the next minute may xx wou'c 

in a little farther; and each ſmalleſt portion of time admitting of rh in th 
recruits, whilſt, perhaps, the ſteams already enter'd are urg'd on, the in the 
particles may, at length, get into a multitude of the pores, and penerye dies 11 

to the very innermoſt parts of the body. ; | ſelves 1 

Some Effuvia That the ſubtile and penetrating nature of effluvia, may, in may But 
wery ſe _ caſes, co-operate. with their multitude, in producing notable effects; and greatly 
ting. F that there are effluvia of a very piercing nature, will appear from fere of corp 
ral examples. For, not only the inviſible ſteams of good Aqua firtis, mi rade; 

ſpirit of nitre uſually, in a ſhort time, and, in the cold, ſo penetrate recruite 

the corks, where with the containing glaſſes were ſtopp'd, as to reduce them themſe! 

to a yellow pulp ; but alſo exhalations of mercury have been, ſometimes, Hh | 

found in the Con of coagulated, or even of running mercury, in the ng © C 

heads, or very bodies of thoſe gilders, or venereal geg Who have - = 

been too long, or too raſhly, expoſed to the fumes of it; tho” they net . ; 

took quick- ſilver in its groſs ſubſtance. Chymiſts too often find in ther el 
laboratories, that the ſteams of ſulphur, antimony, arſenic, &. ar as 

able to make thoſe ſtagger, or, perhaps, ſtrike them down, who cre 4 = 

leſly unlute the veſſels wherein they had been diſtill'd or ſublim'd; d Aa 

which I have known many fad examples. | = 

And, of the penetracy even of animal ſteams, we may eaſily be perimz oa , 

ded, if we conſider how ſoon, in many plagues, the contiguous, but nil =. 

ble exhalations are able to reach the heart, or infect other internal parts 4 nin 

for tho', in many of theſe caſes, the blood helps to convey the _ y 8 

yet ſtill the morbific particles muſt get into the body, before they can in K _ 

the maſs of blood. And in thoſe ſtupefactions, caus'd, at a diſtance, by „ . t 
torpedo, the parts principally affected, ſeem to be the nervous one ; * — 

hand and arm, which are of the moſt retired, and beſt-fenced parts o hl | — 
members. And I make the ſpirit of ſal-armoniac, whoſe inviſible * 4 Har 
unexcited by. heat, are of ſo piercing a nature, as ſtrongly to affec ; vw 

eyes, and noſtrils, and throats, and ſometimes the ſtomachs 0 % Si 

thoſe they. invade ; and when a great cold has fo clogg'd 9 o ile 

of ſmelling, that neither ſweet nor fetid | odours wou'd at mal less the 

them; theſe. piercing ſteams have not only, in a few minutes, . rings 


themſelves way, but ſo open'd the paſſages, that ſoon after, the p =" 
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has been able to ſmell other things alſo, And, by the ſame penetrating Prrygres 
ſpirit, a perſon of quality was reſtored to the faculty of ſmelling, which & 
he had loſt for ſeveral years. Nay, the ſteams of water itſelf, aſſiſted by 

warmth, are able to diſſolve the texture even of hard and ſolid bodies, 

that are not ſuſpected to be ſaline; as appears by the philoſophical cal- 

cination, wherein ſolid pieces of harts-horn are brought to be eaſily 

crumbled into powder, by being hung over water, whilſt its ſteam. 

riſes in diſtillation, and without the help of furnaces. The exhalations 

that uſually ſwim every night in the air, and almoſt every night fall to 

the ground in form of dews, are, in many places of the torrid zone, of ſo 
penetrating a nature, that, as eye-witneſſes have informed me, they 

wou'd in a very ſhort time, make knives ruſt in their ſheaths, ſwords 

in their ſcabbards, and watches in their caſes, if not conſtantly carried 

in the pocket. And I have known, even in England, ſeveral hard bo- 

dies into which the vapours, floating in the air, have inſinuated them- 

ſelves ſo far, as to make them friable throughout. 

But to ſhew that the penetrancy and the multitude of effluvia may Eppecialh, 
greatly aſſiſt each other, we muſt not uſually look upon efluvia as ſwarms when they a# 
of corpuſcles, that only beat againſt the outſides of the bodies they in- on 
rade; but as particles, which, by reaſon of their great, and frequently 
recruited numbers, and by their extreme ſmallneſs of parts, inſinuate 
themſelves, 1n multitudes, into the minute pores of the bodies they in- 
vade, and often penetrate to the innermoſt of 'em; ſo that, tho? each 
fingle corpuſcle and its diſtinct action be inconſiderable, in reſpect of the 
multitude of parts that compoſe the body to be wrought on; yet a vaſt num- 
ber of theſe little agents, working together upon a correſpondent number 
of the ſmall parts of the body, they may well have powerful effects upon it. 

Thus the rope, before-mention'd, would not, probably, have been enabled 
to raiſe ſo great a weight, tho' a vehement wind had blown againſt it, 
to make it loſe its perpendicular ſtraitneſs; but a vaſt multitude of 

atery particles getting by degrees into its pores, might, like an innume- 
able company of little wedges, ſo widen them, as to make the hempen 
threads ſwell ſo forcibly, that the depending weight cou'd not hinder the 
Ihortening of the rope. I have, more than once, known ſolid, and even 
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kaun eavy mineral bodies burſt in pieces by the moiſture of the air; tho? we 

1 inſet ept them, within doors, carefully ſhelter*d from the rain. 

by th That the celerity of the motion of numberleſs very minute bodies will 4,1 a; 


tt e very great effects, may be argued from the wonderful phenomena of great welecity, 


F ta red gun-powder, Aurum fulminans, flames that inviſibly touch the bodies 
Ream ey work on, whirl-winds, and thoſe ſtreams of inviſible exhalations, and 
rect ber aerial particles we call winds. That the corpuſcles whereof odours 


onſiſt, ſwim about the air, as in a fluid vehicle, may be eaſily prov'd. 


00, 0 7 . . 
or the motion of the efluvia of ſome ſufficiently odorous bodies, 
ac ee little celerity to make a ſenſible impreſſion on the organs of ſmelling, 


less the ſteams be aſſiſted to beat more forcibly upon the noſtrils by 
e air, which hurries them along with it, when it ſtreams into their ca- 
H h h 2 vities 
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Physics. vities in the act of inſpiration. Thus we ſee, when the noſtrils of ſet. 


rng. dogs are turn'd to the wind, the current of the air drives the ſcent mw 
of the game, more forcibly, upon the organ. and t 

That a briſkneſs of motion is requiſite, and greatly conducive to ele. ſtruct 

trical attractions, appears from the neceſſity we uſually find by rubbing effed 

amber, jet, &c. to make them emit thoſe ſteams, by which, tis hi ben 
probable, their action is perform'd; and this attrition, I conceive, mala hen 

a reciprocal motion amongſt the more ſtable parts, and thereby, as dere very 
diſcharges and ſhoots out the attracting corpuſcles. That theſe are * yet i 

tually emitted, appears from an obſervation I long ſince made; ich Went 

was, that if when we took a vigorouſly excited electric, we did, » , 32 

certain juncture of time, place it at a juſt diſtance from a ſuſpended lui fluid 

or other light body; the hair, Sc. wou'd not be attracted to the el. bodies 

tric, but be driven away from it, as it ſeem'd by the briſk ſteams the burn, 

iſſued out of the electric body. that 

There is a certain ſubſtance, which, being made by diſtillation in the great 

cold, emits only a very mild and inoffenſive ſmell; but when the veſt, very t. 

that contains it is heated, tho* no ſeparation of conſtituent principle - faw th 

pears to be thereby made, the efluvia will be ſo alter*d, that one, why, betwee 

to ſatisfy his curioſity, wou'd needs be ſmelling to it, when *twas het I cou! 

ed, declared, he thought the ſteams wou'd have kill'd him; and that lower 

the effluvia of ſpirit of ſal- armoniac were nothing near ſo piercing a place, 

theſe. | appear 

Other modi- And among ſolid bodies, there are ſome, which, tho? abounding much haps | 
cations of mo- jn à ſubſtance wherein rank ſmells principally reſide, yet are ſcarce, at breaki 
N Lge: all, ſenſibly odorous; but, upon rubbing of them a little, one agi them, 
fuvia, the other, ſo dart out their emiſſions, as in a minute or two, to makea our re 
| very offenſive {mel]. Upc 
And, as the celerity of motion may thus give us vigour to the exhalations the ne: 

of bodies; ſo there may be other modifications of motion that contribut and in 

to the ſame thing. For not only greater bodies operate different!y, mech. 

cording to particular modifications; but even in ſmall particles ern 

felves, it cannot be all one, as to their effects, whether they move wird What ha 

or without rotation, whether in ſuch a particular line, whether wit! on more 

without undulation, trembling, or ſuch a kind of conſecution; anc, Hie glas 

ſhort, whether the motion have, or have not, this or that particular ml tible ge 
dification; which, how much it may diverſify the effects of the bodi all, th 

moved, appears by the motion, that the aerial particles are put into, uving « 

muſical inſtruments, For, tho* the effects of harmony, diſcor'!, and e hou; 

culiar ſounds, be ſometimes very great, not only in human bodies, ure; 

in ſuch as are inorganical; the whole efficacy of muſic and vi Jouns uſt, m 

that are not extraordinary loud and different, ſeems to depend upon ire of ; 

different manners of motion whereinto that air is put, which makes Vith; b 
immediate impreſſions on our organs of hearing. WE": vrig 

Odd effets of As for celerity, and other modes that diverſify the motion of eff hich m 
lte. I ſhall only, in this place, take notice of thoſe effects of lightning, * rm, che 
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ind to the peculiar relation between the particles of that matter, and the 
ſtructure of bodies they invade. Many ſtrange things reported, as the 
effects of what the Latins call fulmen, are merely fabulous; but others 
are not ſo: ſome of which I have been an eye-witneſs of, within leſs 
than a quarter of an hour after the thing has happen'd. And tho? it be 
very difficult to explain, particularly, many of theſe true phenomena; 
yet it ſeems warrantable enough to argue from them, that there may be 
agents ſo qualified, and ſo ſwiftly mov'd, that, notwithſtanding they are 
ſo exceedingly minute, as is neceſſary to make up a flame which is a 
fluid body, they muſt, in an imperceptible point of time, pervade ſolid 
bodies; and traverſing ſome of them, without violating their texture, 
burn, break, melt, and produce other very great changes, in bodies, 
that are fitted to be wrought on by them. I was once ſhewn, as 2 
great curioſity, a fine pair of drinking-glaſſes, ſomewhat lender, but 


(fel, very tall, which ſeem'd deſign'd to reſemble one another: but, before I 
. faw them, the reſemblance was much leſſen'd by the lightning which fell 
Who, between them, in ſo ſtrange a manner, without breaking either, that 
heat I coud perceive it had a little alter'd the figure of one of them, near the 


lower part of the cavity; but the other was ſo bent, near the ſame 
place, as to make it ſtand quite awry, in a ſurprizing poſture. It alſo 
appears ſtrange to me, that nature ſhou'd, in the free air, make of per- 


nuck haps inviſible exhalations, ſuch an aggregate of corpuſcles, as, without 


„ breaking the frail body of the glaſſes, had a power, in its paſſage thro? 
-1nlt them, that is, in the twinkling of an eye, to melt them; which, even in 
abe our reverberatory furnaces, wou'd require a conſiderable time to do. 


Upon hearing a clap of thunder, ſo near at hand, that I judg?d ſome of 


ar005 the neighbouring places to be ſtruck; I ſent preſently to make inquiry, 
(out end immediately repair'd to the houſe where the miſchief was done, by 


ſomething, which, thoſe, who pretended to have ſeen it coming thither, 
affirm'd to be like a flame, moved very obliquely. But obſerving narrowly 
what had happen'd in an upper room, where it firſt fell, I ſaw that it had, 
in more than one place, melted the lead in its paſſage, without breaking 
the glaſs caſements, or burning the bed, hangings, or any other combu- 
tible goods, tho', near the window, it had thrown down a large part of a 
all, through which it ſeer:*d to have made its paſſage in or out. And 
having curiouſly pry*d into the effects of the fulmen, in other places of 
the houſe beneath, in whoſe loweſt parts it ſeem'd to have ended its 
ourſe ; I cou'd not but conclude, that, if it were the ſame fulmen, it 
uſt, more than ove, have gone in and out of the houſe; and that the 
ne of its motion was not reducible to any curve or mix'd line I had met 
ith; but that it moved to and fro, in an irregular manner, not unlike 
he wrigling of ſire-ſquibs. I ſhall only add, 'tis a known tradition, 
ich my own obſervations heedfully made ſeem, now and then, to con- 
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ſeem referable to the celerity, manner of a pulſe, to the diſtin fi- Prys1cs, 
7es and ſhapes of the corpuſcles that compoſe the deſtructive matter, WWW 


um, that vehement thunder, if beer be not very ſtrong, will uſually turn Aud thunder. 
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tone, not very large, which wou'd keep a weight of iron ſuf pended, Puvsics. 
that 1 could hardly raife with one arm; and another little one, win © 
which I cou'd take up above 80 times its own weight. And theſe efffu- 
via do not only: for a moment, faſten the iron to the ſtone, but keep it 
uſpended, as long as one pleaſes, 
But the chief effects of effluvia, here to be conſidered, are produced Parricularh 
on animals, which by virtue of their curious and elaborate ſtructure, in thoſe of me. 
zve their parts ſo connected, and otherwiſe contriv*d, that the motions 
r changes made 1n one, may have, by the conſent of parts, a manifeſt 
eration upon others, tho', perhaps, very diſtant from it. 
And, firſt, *tis plain, that our organs of ſmelling are ſenſibly affected 
py ſuch minute particles of matter, as the fineſt odours conſiſt of, Nor 
Io they always affect us preciſely, as odours, ſince many perſons, both 
den and women, are by ſmells, either ſweet or fetid, put into troubleſome 
ead-aches. If it were not ordinary, it would ſeem incredible, that the 
ent of a pleaſing perfume ſhou'd preſently produce in a human body, 
at immediately before was well and ſtrong, ſuch faintneſs, ſwoonings, 
ſs of ſenſible reſpiration, intumeſcence of the abdomen, convulſive mo- 
ns of the limbs, and many other frightful ſymptoms, that by the 
nſkilful are often taken for the effects of witchcraft, and wou'd impoſe 
on phyſicians themſelves, if experience did not furniſh them with ex- 
mples of the like phenomena, produced by natural means. Theſe ſymp- 
ms manifeſt what the conſent of parts may do in a human body; ſince 
en morbific odours, by immediately affecting the organs of ſmelling, af- 
ct ſo many other parts of the Genus nervoſum, as oftentimes to produce 
dnvulſions in the extreme parts of the hands and feet. 
But the efficacy of effluvia is not confined to produce hyſterical fits: 


ole d 


Jodie 


5 ele inviſible particles may be able ſuddenly to appeaſe them; as have 
5 may ry frequently try'd, by holding the ſpirit of fal-armoniac under the 
8 ay ſtrils of perſons thus affected. 
nee 


I attribute the operations of theſe ſteams rather, in general, to the 
nſent of the parts that make up the Genus nervoſum, than to any hid- 
n ſympathy or antipathy, betwixt them and the womb ; becauſe I have 
own odours produce conſiderable effects upon men. I am acquainted 
th a gentleman of a ſtrong conſtitution, but conſiderably ſanguine, who 
put into violent head-aches by the ſmell of muſk. And I, being one day 
Ith him, and a great many other perſons of note, about a public affair; 
Man, who had a parcel of mufk about him, making application to us, this. 
ntlemam was ſo diſorder'd by the ſmell of it, which to moſt of us 
dd delightful; that he was reduced to make us an apology, and ſend 
 perfum'd man out of the room; notwithſtanding which, he for a 
nliderable time after, complain'd to me, of a violent pain in his head, 
Ich, I perceiv'd, had unfitted him for the tranſaction of the affair, 
ereof he was to be the chief manager. I knew another perſon, who 
ſubzect to the head-ach upon ſo mild a ſmell as that of damaſk roſes, 
, ſometimes, even of red roſes; ſo that walking one day with him in 
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Paysics. a garden, tho' the alleys were very large, ſo that he might eaſily 1, 
WYNJ himſelf at a diſtance from the roſe-buſhes ; he abruptly broke off the bt 
| courſe we were engaged in, complain'd of the offence the perfume gur 
to his head, and defir'd me to paſs into a walk, that had no roſes gry, 
ing near it. I alſo know a diſcreet lady, to whom the ſmell of rot; 
not unpleaſing, but ſo hurtful, that it preſently makes her ſick, 0 

wou'd make her ſwoon, if not ſeaſonably prevented. 

And, as odours may thus give men the head-ach, ſo I have often fg; 
the rectified ſpirit of ſal-armoniac, to free both men and women from 
the fits of that diſtemper ; and ſometimes, all of a ſudden. And thy 1 
have not always found ſo flight a remedy to work the deſir'd cure, r 
that doing it often, even in men, is ſufficient to ſhew the efficacy of me. 
dicinal effluvia. 

*Tis a known thing, that women with child have been often made g 
miſcarry, by the ſmell of an ill extinguiſhed candle; tho', perhaps, te 
ſmoke, aſcending from the ſnuff, was diſſipated into inviſible corpuſdy, 
long before it arriv*d at the noſtrils of the women: and what violent ng. 
tions, abortions are frequently accompanied with, I need not ſay. 

T am acquainted with a phyſician, who, having for a long time, when 
young, been compell'd to take lenitive EleEtuary, one of the gente 
and moſt pleaſant laxatives of the ſhops, conceiv'd ſuch a diflike of it 
that ſtill, as himſelf aſſures me, if he ſmell to it, it will work both up- 
wards and downwards with him. Another very ingenious perſon, of the 
fame faculty, has complain'd to me, that the ſmell of the greaſe, uſed 
to the wheels of a hackney-coach, tho' the coach do but pals by him, 
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makes him ready to vomit. But, 
Every body knows, that ſmoke is apt to make men's eyes water, and e ay be 
cite in the organs of reſpiration, that vehement commotion, cal ld coughing kt nc 
But we need not have recourſe to viſible fumes for the production of the ®" of fr 
like effects; ſince we have often obſerv'd them, together with repeat etermin 
ſneezings, to proceed from the inviſible ſteams of ſpirit of ſal-armoni roceed, 
when only ſmall vials, containing that liquor, were put too near, or 0 Now, 
haſtily to the noſtrils. In the foregoing inſtances, the chief effects cn, 
to be produced by the conſent of parts on the Genus nerve, ee mn 
the action of one of them upon the other; but the following is of a mil tke viſt 
and grateful odour, upon the humours themſelves. =_ ly illuf 
A famous apothecary, who is a very tall luſty man, ſeveral times tol fine f 
me, that tho* he was once a great lover of roſes ; yet, having occali d folut 
to employ great quantities of them, at a time, their ſteams have ſo alter K left 
him, that, if he now comes among the roſe- buſhes, the ſmell greatly «M”> ſey 
compoſes him. And the odour of damask-roſes, produces ſuch a f roch- al 
humours in his head, that it ſets him a coughing, running at the ft 15 othe 
gives him a ſore throat, and makes his eyes fore; ſo that during the { FT arg 
ion of roſes, when quantities of them are brought to his houle, he is g > by u 
nerally oblig'd to be abſent. 8 s Proper 
: | OY'd to! 

And {0 orde 


ErFLUvia, 425 
And as effluvia thus cauſe one ou of a living engine to work upon an- Prrsics. 
other, by virtue of its ſtructure, ſo the action of ich inviſible agents, may, | 
often, be much promoted by the fabric, and laws of the univerſe itſelf ; 
for by operating upon particular bodies, they may diſpoſe, and, now, 
firſt quality them to be wrought upon by git, magnetiſm, the atmoſphere, 


gravity, or ſome other of the more univerſal agents of nature. 


SR T. I. 


HE effluvia of bodies being, for the moſt part, inviſible, they 75, Kermit. 
have been very little conſider'd, by vulgar philoſophers ; who of efflevia. 
ſcarce taking notice of their exiſtence, *tis no wonder that their di- _ 
in natures and differences, ſhould be unknown. Ariſtotle and the ſchools 
magine, indeed, that the two grand parts of our globe do, ſometimes, e- 
nit two kinds of exhalations or ſteams : the earth affording thoſe that are 
ot and dry, which they name fumes, and very often, ſimply, exhalations ; 
pd the water others that are hot and moiſt, which they, uſually, call va- 
ours, to diſtinguiſh them from fumes ; tho', otherwiſe, theſe appellations 
re frequently confounded, 
But, beſides ſuch flight and obvious differences, the ſteams of bodies Tr Hv 
ay be almoſt as various as the bodies themſelves ; and, therefore, we ,,? A 
ught not to look upon them, barely, under the general and confuſed no- 3 ; 
on of ſmoke or vapours ; for they may probably have their diſtin& and w#ich yie/d 
* natures, ſuitable to that of the ſubſtance from whence they en. 
roceed, | 
Now, conſidering that fluid bodies may be of very unequal denſity and 1/rated: 
cavity, as is evident in quick-ſilver, water, and ſpirit of wine; and yet 
pree in the conditions requiſite to fluidity ; I preſum'd, by that I cou'd 
ake viſible in one, what happens, analogically, in the other, might be ocu- 
ly illuſtrated. I, therefore, took ſome ounces of roch-alum, and as much 
ine ſalt- peter: theſe being diſſolv'd together, in fair water, the fil- 
rd ſolution was ſet to evaporate, in an open-mouth'd glaſs, and after- 
ards left to ſhoot, in a cool place, when there faſten'd*to the ſides of the 
als, ſeveral ſmall cryſtals, ſome eight-ſided, which is the figure proper 
roch-alum, and others of the priſmatical ſhape of pure ſalt- peter; be- 
ts other ſaline concretions, of neither of theſe two ſhapes, diſtinctly; 
lich argued them to be concoagulations of both the ſalts. And this we 
ch by uſing ſuch a degree of celerity, in evaporating the liquor, as 
proper for ſuch an effect. For, by another degree, which is to be'em- 
09d to recover the ſalts more diſtinctly and manifeſtly, the matter may 
lo order'd, that the aluminous falt ſhall, for the moſt part, be firſt 
I. 1. Iii coagulated 
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whole liquor will aſcend ; yet, in the receiver, altogether recover its pri- 


ail parts. This is evident in the diſtillation of what chymiſts call butter 
or oil of antimony very well rectified, For that liquor will paſs into the 
ceiver, tranſparent and fluid, tho*, beſides the particles of the ſublimate, 
+ abounds with antimonial corpuſcles, carried over and kept inviſible by 
he corroding falts. I found too, by enquiring of one who had an inte- 
eſt in a tin· mine, than tin itſelf, tho* a metal, whoſe ore is of a difficult 

jon, and which I have, by itſelf, kept long upon the cupel, without 
xerceiving it to fly away, would yet retain its metalline nature, in the 
orm of fumes, or flowers. And I have myſelf, more than once, rais'd 
is metal in the form of white corpuſcles, by the help of half its quantity 
ff an addition. | 


Juvia, is; from the difference, ſometimes, obſervable in their ſenſible 


aſes, manifeſtly different from what fly off from another, argues their 
taining diſtin&t natures, according to thoſe of the reſpective bodies 
hence they proceed. | 
I will not examine, whether in the ſteams made, viſibly, to aſcend from 
e terreſtrial globe by the ſun, and the agitation of the air, the eye can 
janifeſtly diſtinguiſh a diverſity of colours; but of ſome productions 
nien! art, ſuch different colours may be diſcovered in the exhalations, even 
mie ithout the application of any external heat to raiſe them. Thus, when 
WP irit of nitre, for example, has been well rectify'd, J have often obſerv'd, 
at even in the cold, the fumes wou'd play in the unfilPd part of the 
opp'd vial it was kept in, and appear of a reddiſh colour; and if the veſ- 
un l vere open'd, the ſame fumes would plentifully aſcend into the air, in 
| e form of a reddiſh or orange-tawny ſmoak. Spirit, or ail of ſalt, alſo, 
it be well rectify'd, tho* it will ſcarce, in the cold, viſibly aſcend in 
e empty part of a vial, whilſt kept well ſtopp'd; yet if the air be al- 
occur i” free acceſs to it, will fly up in the form of a whitiſh fume. But 
je mess inconſiderable, in compariſon of what happens in a volatile tinc- 
of ſulphur, made with quick-lime ; for, not only upon a ſlight oc- 
oon, the vacant part of the vial will be filPd with white fumes, tho? 
ics VINE Blaſs is well ſtopp'd, but, upon opening the vial, theſe fumes will 
true iel paſs out at the neck, and aſcend into the air, in the form of an 
ceeding white ſmoak. And both this, and the ſpirit of nitre, by their 
rations, as well as ſmell, diſcover what they are; ſo that having, in 
to y- ap'd glaſs, caught a competent quantity of the aſcending white 
3 it res, I found them to have conven'd into bodies tranſparent, and geo- 
1nded ically figur'd ; wherein *twas eaſy to obſerve, from their ſenſible 
or tun lities, that there were numerous ſulphureous particles mixed with the 
r pace ones. That the liquors of vegetables, diſtill'd in Balneo, or in 
p', ter, uſually retain nothing * the colour of the bodies that wy 
> em, 


Purstcs - 
ine form of a tranſparent fluid, compos d of different ſaline and mine.... 


A ſecond way, whereby we may diſcover the terminate nature of ef. , of 
the difference 


obſervable in 


ualities. For, tho* the effluvia that are endow'd with them, proceed heir ſenſible 
he fame ſort of bodies; yet thoſe afforded by one body, being, in many qualities. 
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PRvsics. them, is obvious, in diſtillations made without retorts, or a viol 
| but it may be worth while to try, whether the eſſential oil of wormyy 
aſcend colour'd, like the plant, when tis firſt drawn over with water in the 
limbec, or rectified in balneo. In a firſt diſtillation of this plant, in a cop 
per limbec tinn'd on the inſide, I once found the oil came over 
and was not, by a rectification, purpoſely made in a glaſs veſſel, depriy 
of that colour. | 
And tho? eſſential oils be but effluvia of the vegetables they ar dt. 
ſtill'd from, condens'd, in the receiver, into liquors; yet, notwithſtanding 
ſubtilty, many of 'em retain the genuine taſte of the bodies whencd 
the heat elevates them. And wormwood is a plant, whoſe eMuvia { re. 
tain the nature of the body, from whence they proceed, that coming 
to a room, where a quantity of it was kept, not only the organs of fg, 
ling were, powerfully, ſtruck by the corpuſcles which ſwarm'd in the ar; 
but alſo the mouth was ſenfibly affected with a bitter taſte. And [jy 
found the expirations of amber, kept a. while in pure ſpirit of whe 
taſte upon the tongue like amber itſelf, when chew'd between the t: 
But the expirations I have obtain'd from amber, both with pure ſpitt d 
wine, and a more piercing menſtruum, maniteſtly retain'd the peculi | 
ſmell wherewith that ſubſtance affects the noſtrils, when its electrical f ewiſe, 
eulty is excited by rubbing. And, as for odours, tis plain, that the & 
fential oils, well drawn, do many of them retain the peculiar a 
ne ſcent of the __ or herbs, that afford them. And that theſe o 


dours really confiſt of, or reſide in, certain inviſible corpuſcles fing of 
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the viſible bodies, ſaid to be of ſuch ſmells, may ſufficiently y 


be more obvi- pear from their ſticking to many of the bodies they meet with, and th 
ous, if the hu- laſting adheſion to them. 8 = 

man ſenſes Other examples may be given of the ſettled difference of effluvia, dire 
ly perceivable by human organs of ſenſe ; but I ſcarce doubt, if our org 
were extremely tender, that they might, immediately, perceive in the ix 
ſhape, motion, and, perhaps, colour too, of ſome effluvia, which arem 
inviſible, as diſtinguiſhable differences, as our naked eyes, in their preſe 
conſtitution, ſee between the different ſorts of birds, by their appearan 
and manner of flight. In fine, white ſand, whoſe grains, to the nabe 
eye, are not, uſually, diſtinguiſh'd by any ſenſible quality, I have, oft 
obſerv*d, thro? an excellent microſcope,. a notable diſparity, as to bull 
figure, and ſometimes colour, Nay, I have, ſometimes, ſeen a very e 
dent diſparity, even in point of ſhape, between the eggs of cheeſe-mit 
And tho? the touch is reckon'd one of the moſt dull of the five {en 
and. reputed far leſs quick in man, than in ſeveral other animal 
yet the groſs organs hereof, even in men, may, by accident, be ſo d 
pos'd, as to be ſuſceptible of impreſfions from effluvia: and, pt 
haps, ſeveral of the preſages of weather, obſervable in ſome anim 
and the aches and other pains that, in many crazy and wounded mi 


7 precede great changes of weather, often proceed from im 
Buvia, which, either from the ſubterraneal parts, or from b 
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bodies above ground, plentifully impregnate the air. Diemerbroeck tells Puvsꝛcs. 
« of himſelf, that having been infected with the Plague, he was, by | 
he application of a ſeaſonable remedy, quickly cured, without the break- 

ng of any tumour 3 yet it left ſuch a change in ſome parts of his body, 

” when he, afterwards, viſited ſuch as were infected with that diſtemper, 

\ felt a pain in the emunctories, which advertis'd him, that the diſtemper 


as the plague. 


And an ingenious gentlewoman, of a very curious and delicate com- 

lexion, has ſeveral times aſſur'd me, that ſhe can, very readily, diſco- 

er, whether, a perſon, who viſits her in the winter, came from a place 

here there 15 any conſiderable quantity of ſnow; and this ſhe does, 

ot by feeling any unuſual cold, but from ſome peculiar impreſſion, - 

hich,, ſhe thinks, ſhe receives by the organs of ſmelling. I might 

1d, that I knew, alſo, a very ingenious phyſician, who, falling into: 

odd kind of fever, had his ſenſe of hearing thereby render'd ſo 

ry nice and tender, that he very: plainly heard ſoft whiſpers, made 

4 conſiderable diſtance, which were not in the leaſt perceiv'd by the 

althy by-ſtanders; nor would have been by him, before his ſickneſs :- 

t when the fever had quite left him, he heard but as other men. I. 

ewiſe, know a" gentleman, who, during a diſtemper in his eyes, 

d his organs of ſight brought to be ſo tender, that both himſelf, 

d his friends, have aſſur'd me, when he awak'd, in the night, he 

ud, for a while, plainly ſee, and diſtinguiſh colours, and other viſi- 

> objects; as was, more than once, try'd, by pinning. ribbands, or 

> like bodies, of ſeveral colours, to the inſide of his: curtains, in the 

1 

But there are efluvia which affect other creatures, tho' they make 9 Nuwia 
impreſſions on men. A perſon of quality, to whom I am near allied, 2% not ner, 
red me, that, to try whether a young blood- hound was well made, 4 ther crea- 
causd one of his ſervants, who had not kilPd, or touch'd, any of "arias 

r, to walk to a country town, four miles off, and then to a market-- 
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pr three miles diſtant from that; which done, this nobleman, a com- | | 
peu while after, put the blood-hound upon the ſcent of the man, and | 
e nad him to be follow*d by a ſervant or two; the maſter himſelf going | 
e, oe to know the event; which was, that the dog, without ever ſeeing | 


man he was to purſue, followed him, by the ſcent, to the a- 


to bil ; ; . : 
e-mention*d places, notwithſtanding the multitude of market-pzople | 


7ery & 


e. mu vent along in the ſame way, and of travellers, who had occaſion 
e fene cross it: and when the blood-hound came to the chief market-town, 
anima 23ib'd thro? the ſtreets, without taking notice of any of the people 
e ſo Mee, and leſt not till he had gone to the houſe, where the man, he 
nd, pt ht for, reſted himſelf ; and found him in an upper room. An inge- 
anime gentleman aſſur'd me, he had dogs, of ſo good a ſcent, . that if a 


K paſs'd in a wood, on one day, they will, on the next, when they 
e near where the ſcent lies, tho? at ſuch a diſtance of time, preſent- 
ind it, and run, directly, to that part of the wood where the buck is. 
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ical inſtrument, if two ſtrings, tun'd to an eighth, be touch*d toge- 
ther, they ſtrike the ear with a ſound that will be judg'd to be but one; 
ho each of the trembling ſtrings makes a diſtin noiſe, and the one 
vibrates as faſt again as the other. And if, into oil of tartar, per 
feliquium, you drop a due proportion of ſpirit of nitre, and exhale the 
-nerfluous moiſture, the acid and alkaline corpuſcles, that were fo 
mall, as to ſwim inviſibly in thoſe liquors, will convene into nitrous con- 
retions, Whoſe taſte will be compounded of, but greatly differ from 
th the taſtes of the acid and tartareous particles; which particles may 
et, for the moſt part, by a ſkilful diſtillation, be divorc'd again. And 
,, if, to a ſtrong ſolution of pot-aſhes, or ſalt of tartar, you put as much 
Larmoniac as there is of either of thoſe fixed ſalts contained in the 
nor, you may, beſides a ſubtile urinous ſpirit that will eaſily come o- 
rin the diſtillation, obtain a dry Caput mortuum, that is almoſt, totally, 
compound ſalt, different from either of the ingredients, eſpecially the 
line, as well in taſte, as in ſome other qualities. 


bout ſteams in the air. Tis eaſily obſervable, in a noſegay, where the ci, and 
they ferent flowers happen to be conveniently mix'd, that in the ſmell af- wy by 
added by it, at a due diſtance, the odour of the particular flowers are? 
upon perceivd, but the organ is affected by their joint action, which makes 
ns of it a confus'd, but delightful impreſſion. And ſo, when in a ball of 


mander, or a perfum'd ſkin, muſk, civet, c. are ſkilfully mix'd; the 
lition of the diſtinct effluvia of the ingredients, that aſſociate them- 


fume, reſulting from all thoſe odours. But if you take ſpirit of fer- 
nted urine, and ſpirit of wine, both of them weak, and mix them to- 
her, they will incorporate, like wine and water, without affording; 
dry concretions : if you expoſe them, whilſt in a convenient veſſel, 
to the mild heat of a bath, or lamp ; the afcending particles will 
cate themſelves, and adhere to the upper part of the glaſs, in the form 
a white tender ſublimate, conſiſting both of urinous and vinous ſpi- 
aſſociated into a mixture, which differs from either of the liquors, 
only in conſiſtence, taſte, and ſmell, but in ſome conſiderable ope- 
ns. And if fpirit of falt, and ſpirit of nitre be, by diſtillation, e- 
ed in the form of fumes, ſo as to convene into one liquor, in the re- 
er; this liquor will readily diſſolve crude gold: tho* neither the ſpi- 
fnitre alone, nor that of ſalt, would do fo. | 

d, to give an ocular proof of the poſſibility of the diſtinctneſs, and 
quent commixture of ffeams in the air, I ſhall relate an experiment 


ſpirit of ſalt, the other with ſpirit of fermented urine, or of ſal- 
mac, very well rectity'd ; theſe vials being unftopp*d, and placed at 
 Uiſtance from one another, each liquor afforded its own ſmell, by 
vilible ſteams it emitted into the air, But when theſe vials were 
| brought 


| {0 nel 
il 


ves in their paſſage thro? the air, produce, on the organ, one grateful 


vd for that purpoſe. I took two finall vials, the one filb'd with 
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hat the ſenſe cannot perceive their operations diftint, Thus, in a Physics. 


| ſhall now add a few inſtances of the coalition and reſulting change Fæanęlu of 
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Paysrcs. brought very near to each other, tho? not ſo as to touch, their reſper. 


Whence, pro- It might here deſerve to be conſider'd, whether theſe coalitions, of dif 


ErrL.UVTA 


tive effluvia, meeting in the air, would act upon one another, and, by the 
mutual occurſions, become manifeſtly viſible, and appear moving in 9 
air, like a little portion of ſmoak, or miſt; which wou'd quickly * 
if either of the vials were remov'd half a foot, or a foot, from the 9. 
ther. And, what adds to the oddneſs of the phenomenon, 1, ſometimes 
ſuſpended a drop of the ſpirit of falt, at the bottom of a little ſick f 
glaſs; and held this drop, in the orifice of a vial, containing ſpirit.of gi. 
armoniac, and furniſh'd with a ſomewhat long neck; whereby the aſzng. 
ing urinous particles, tho* inviſible before, plentifully invading the wig 
ones of the drop, produced a notable ſmoak ; which, if the drop wer 
held a little above the neck of the glaſs, would, moſt .commonly, fly i 
wards, to the height of a foot, or half a yard; but, if held ſomewky 
deep in the holl:w of the neck, a large part of the produced mak 
would often fall into the cavity of the vial, which was left in grat 
part empty, ſometimes in the form of drops, but uiually in that « ven ir 
ſlender, winding ſtream, of a white colour, that ſeem'd to flow down, juſt 
like a liquor, from the depending drop, till it had reach'd the ſpirit ofWhenom 
fal-armoniac; upon whoſe ſurface it would ſpread itſelf, like a nit. 


bably,meteors, ferent ſorts of ſteams in the air, and the changes of their particul 

— precedent quantities, reſulting thence, may not aſſiſt us to diſcover the ime of 

bei removal. Cauſes of ſudden clouds and miſts, and ſome other meteorological pe en ot 
nomena.; and alſo of ſeveral changes that happen in the air, wit apour 
regard to the coming in, and ceaſing, either of epidemical or conta flowi 


diſeaſes, and, particularly, the plague. For theſe ſeem to depend upd 
ſome occult temperature, and alterations of the air; which may h 
greatly impregnated by the different ſubterraneal effluvia, that oft 
aſcend into it with peſtiferous, or other morbifick corpuſcles ; fone 
times with others of a contrary nature: and ſometimes too, perhujy 
neither the one ſort of ſteams, which may be ſuppos'd to have imbi 
the air, is, in itſelf deſtructive; nor the other ſalutary, but become! 
upon their caſual coalition in the air. The judicious Dzemerbroect t 
us, he very often obſerved, during the great plague at Mimmeguen, creaſet} 
the diſtemper conſtantly happened in ſuch houſes, wherein linen cts, mer 
waſh'd with Dutch ſoap; and that always, the ſame day, or the « ; but 
after, two or three perſons would fall ſick together, in the ſame hu morbif 
they themſelves acknowledging, that the ill ſcent of the ſoapy viqgy<Pitate 
wrought the firſt great change in them. He adds, :alſo, that he hs; in 
the unwelcome experience of this, in his own houſe; where, imme ich rend 
ately upon waſhing, moſt of the family were taken ill: but three aſſociat 


men fell ſick of the plague on the night following, and died ſoon . Nature, 
Now tho', perhaps, ſome other cauſe of this odd phenomenon mi conſider 
devis'd, yet, that which I aſſign, ſeems, at leaſt, a probable one; l ng ſtain 


as *tis manifeſt, by daily experience, the ſmell, occaſion'd by | — Ce 
waſhing of foul linen, with the ſoap, commonly us'd in the Neben - — 


Þ 
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-oduces not the plague ; ſo, by our author's obſervation, it appears, Pfysics. 
eicher that there were not yet any peſtilential efluvia in the air of thoſäꝶĩ5 
aces, which, on occaſion of the waſhing, became infected; or, at leaſt, | 
that, by the addition of the fetid effluvia of the ſoapy water, thoſe morbi- 
fic particles, that were diſpers'd thro? the air before, had not the power to 
introduce a malignant conſtitution into it, and to act as truly peſtilential, 
till they were enabled to do it, by being aſſociated with the ill-ſcented 
effuvia of the ſoap. . 
Whether, alſo, ſalutary, and alexipharmic corpuſcles, may not be 
produced in the alr, by coalition, might be very well worth our inqui- 
, eſpecially, if we had a good hiſtorical account of the yearly ceaſ- 
ing of the plague at Grand Cairo. For, as Proſper Alpinus, who practi- 
kd phyſic there, and ſome of my acquaintance, who have been upon 
he ſpot, inform me, almoſt in the midſt of ſummer, as ſoon as the 
ver begins to riſe, the plague has its malignity ſuddenly check'd, 
yen in thoſe who are already infected; and ſoon after ceaſes : whence, 
f other circumſtances contradict not, we might gueſs, that this ſtrange 
henomenon may be chiefly occaſion*d by ſome nitrous, or other corpuſ- 
les, that accompany the overflowing of the Nile; and, by aſſocia- 
ing themſelves with the noxious effluvia, diſable them from produ- 
ing their pernicious effects. Mr, Sandys takes notice, that about the 
ime of the overflowing of the Nile, whoſe abounding with nitre has 
een obſery'd, even by the ancients, that there is a certain moiſtening 
apour diffus'd thro? the air. To prove,” ſays he, that the over- 
flowing of the Nile proceeds from a natural cauſe, this experiment will 


7 ſuffice, Take of the earth of Egypt, adjoining to the river, and pre- 
ay U ſerve it carefully, that it neither come to be wet, nor waſted ; wei 

oe it daily, and you ſhall find it neither more nor leſs heavy, till the 
ſome 17th of June, at which day it begins to grow more ponderous, and 
-rhan increaſes with the augmentation of the river ; whereby they have an 


infallible knowledge of the ſtate of the deluge, proceeding, without 
doubt, from the humidity of the air, which having a recourſe thro? 
all paſſable places, and mixing therewith, increaſeth the ſame as it in- 
creaſeth in moiſture.” That theſe ſanative ſteams perform their ef- 
&s, merely becauſe they are moiſt, I preſume, will ſcarce be preten- 


ne ed; but that they may be of ſuch a nature, as, by their coalition with 
* e morbific corpuſcles, to increaſe their bulk, and alter their figure, or 
5 <ipitate them out of the air, or clog their agility, or pervert their mo- 


ns; in a word, deſtroy all, or ſome of thoſe mechanical — — 
imme ch render'd them peſtilential, and this fo that there r reſult, from 
 afſociation of two ſorts of particles, whereof one was of a highly nox- 

nature, a harmleſs mixture, might here be made probable from ſeve- 

| conſiderations. Let me add, that having purpoſely made a viſible and 
ing ſtain, on a ſolid body, barely by cold effluvia, I did, by the invi- 


by | : — cold ſteams of another rh make, in two or three minutes, a 
die change in the colour of that ſtain. | | 
ther Vou, I. K k k That 


PHysICSs. That meteors may, ſometimes, be produced, by the occurſions of ſab. 
woy=— terrancal effluvia, ſome of them of one determinate nature, and ſome of an. 
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other, I might ſhew, by various inſtances of the plentiful impregnation of 
the air, at ſome times, and places, with ſteams of very different naturez; 
and ſuch as are not ſo likely to be attracted by the heat of the ſun, as to he 
ſent up from the ſubterraneal regions, and ſometimes from minerals they. 
ſelves. And tho? the effluvia, ariſing from the bowels of the earth, are 
ſomerimes 111-ſcented, yet, they are not always ſo. And ſulphureous cx. 
halations from cold and aqueous liquors, may be ſhewn to retain their de. 
terminate nature in the air, and, accordingly, to act upon ſolid bodies, to 


whoſe conſtitution they chance to prove proportionate. 


The experienc'd Agricola, having mention'd, out of ancient hiſtorian, yh 
the raining of white and red liquors, which they erroneouſly took for milk ture ol 
and blood, ſubjoins; This may be the more eaſily credited, becauſe, in dies th 
* our fathers memory, drops fell from the air, in Sweden, which ſtain duce o 
& ſuch clothes as were made of linen, with red croſſes, as if they had been yery d 
* blood.” And 'tis the leſs improbable, that the more agile corpuſcle af on the 
ſubterraneal ſalts, ſulphurs, and. bitumens may be rais'd into the air, ar ted, m 
keep their diſtinct natures in it, if ſo fix'd a body, as common earth it {elf Now 
can be brought to ſwim in that fluid; yet, the ſame Agricola aſſures us, that by the 
he ſaw rain fall, ſo mix'd with clay, that the ſtreets were every where co- by Pi, 
ver'd with it. nd ve. 


And to ſhew, that, in ſome caſes, the particles even of vegetable bo- 
dies, may not fo ſoon periſh in the air as they diſappear in it, but re- 
tain diſtinct natures, at a greater diſtance than one would imagine, from 
the bodies that plentifully emit them ; I ſhall add, than an ingenious gen- 


| Ing, an 
foot, by 
mute 


ent ol 
tleman, who went on a conſiderable employment to the Eaſt-Indies, ac- fAluvia 
quainted me that, failing along the coaſt of Ceylon, famous for cinnamon- ifies thi 
trees, and well-ſcented gums, the wind, which then chanced to bloy That 
from the iſland, brought them a manifeſtly odoriferous air, tho? they dperatioj 
kept off, perhaps 20, or 25 miles from the ſhore. Nor ſhould this be hey uſy 
thought incredible, becauſe the diffuſion ſeems ſo diſproportionate eme exa 
that of other bodies diſſolv'd by fluids; as for inſtance, tho? ſalt be an at apot 
active body, and reſoluble into abundance of minute particles, yet, ob Iſtilling 
part of ſalt will ſcarce be taſted in an hundred parts of water. Foil, th, 
ſenſibly to affect ſo groſs an organ, as that of our taſte, there is uſually {Writers o 
required in ſapid particles, a bigneſs far. exceeding that which is fee then 
ceſſary to make bodies fit objects for the ſenſe of ſmelling. Beſides, les of | 
there 1s a great difference between the power a body has to prey emnius x 
ſo thin and fine a fluid as the air, whoſe parts are rare and lax, and ir tear 
that which it has to impregnate liquors, ſuch as water, or wine, wile melt; 
parts are ſo crowded, as to make it viſible, tangible, and ponderous. And rity, 
1 found, by trial, that one drop of good chymical oil of cinnamon, be Among 
ing duly mix'd, by. means of ſugar, with wine, retain'd the determi nion, ar 
taſte of cinnamon, tho* it was diffus'd into near à quart of it: wht, even 
concluded, that, upon the common ſuppoſition, according to which termin. 


drop 
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By comparing this experiment with what I noted, about the proportion 
of ſalt requiſite to communicate a taſte thereof to water, it will eaſily appear, 
that there may be a very great difference, in point of diffuſiveneſs, be- 
tween the little eee that make bodies 3 I muſt not omit, that, 
beſides the almoſt innumerable ſapid parts of a ſpicy drop communicated 
to the wine, it thence diffuſed a vaſt number of odoriferous particles into the 
air; which both I, and others perceiv'd to be imbu*d with the diſtinct 
ſcent of cinnamon : and the liquor was able to have render'd it ſpicy for a 
very long time. 


duce on others by their effluvia, being conſtant and determinate, and often 


by the efluvia of the fiſh, which we formerly took notice of, as mention'd 
by Piſs, manifeſts, that thoſe ſtupefying exhalations retain a peculiar 
nd venomous nature, during their whole paſſage thro? the ſhoe, ſtock- 
Wing, and ſkin, interpos'd betwixt the fiſh and the nervous part of the 
foot, benumb'd by it. And tho? there are few other bodies, in the world, 
tom inute enough to paſs thro? the pores of glaſs; 'tis apparent, by the experi- 
gen- ent of iron, hermetically ſeal'd up in a glaſs- pipe, that the magnetical 
. fluvia of the earth may retain their peculiar nature, in a ſmallneſs that qua- 
mon- ifies them to paſs thoſe freely. | 
blow That ſeveral bodies, of a venomous nature, may exerciſe ſome ſuch 
they operations upon others, by their effluvia tranſmitted through the air, as 
is be ey uſually do in their groſs ſubſtance, is a truth whereof there are 
te 10 ome examples among phyſicians. Sennertus obſerves, as a known thing, 
be ut apothecaries ſervants have been caſt into profound ſleeps, when, in 
t, 00: WW tiling opiate and hypnotic liquors, they have receiv'd in, at their no- 
For, ri, the vapours exhaling from thoſe bodies. *Tis recorded by the 
usual riters on poiſons, that the root and juice of mandrake caſt thoſe who 
is ne them, into a deep ſopor, not unlike a lethargy. And tho? the ap- 
cſ10es e of the ſame plant are thought much leſs malignant, yet Levinus 


reg nus relates, that having laid ſome of them in his ſtudy, he was, by 
x, and eir ſteams, more than once, made ſo ſleepy, that he could hardly recover 
7 mlelf; but, the apples being taken away, he regain'd his vigilance and 
„5 rity, 5 | ; 

on, 1 Among all poiſons there is ſcarce- any whoſe phenomena, in my o- 
min 


won, are more ſtrange, than thoſe that proceed from a mad dog; 
b even this poiſon, which ſeems to require corpuſcles of ſo odd and 
terminate a nature, is recorded, by phyſicians, to have been cor.vey*d 

ET I. : 


When 
which 0 
drop 
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drop is reckon'd for a grain, one part of oil had given the ſpecific taſte Pay 
of the ſpice it was drawn from, to near fourteen thouſand parts of wine, w=w=—w 


The third, and laſt way I ſhall mention, to ſhew the determinate na- 93, ird 
ture of efluvia, ariſes from the conſideration of their effects upon other bo- way of deter- 
dies than the organs of our ſenſes. For the effects that certain bodies pro- vie 4 
nature of ef= 
rery different from thoſe which other agents, by their emiſſions, work up- heir effect on 
on the ſame, and other ſubjects; the diſtinct nature of the corpuſcles emit- bodies diffe- 
ted, may be thence ſufficiently gather'd. rent from the 
Now, the temporary numbneſs, or ſtupefaction, produced in the foot, 63 


Purstes. by exhalations. Aretæus writes, that a man, who was never bit, but on 


Errluvia 


wy ]y receives the breath of a mad dog, will grow mad; and, we have 1. — 
counts of animals that become mad, by having eaten of the pam 9 * 
excrements of thoſe who were mad. So Cælius Aurelianus tells us, the mucl 
ſome have been made to run mad, not by being bitten, but wowgy by ſc 
only with the claws of a mad dog; and adds, that a man fell into , o ot 
hydrophobia, without being bitten, but infected by the ſmell of à mad know 
dog; whereby I underſtand a ſwarm of effluvia, which are, : moſt om. they 
monly, all, or, at leaſt, ſome of them, odorous. And, tho? it may ſeem Horet 
ſtrange, that the venom of a mad dog ſhould be communicated cher. rence 
wiſe than by the bite; tis the leſs improbable becauſe Matthens de Gr. ly, t 
dibus names a perſon who prov'd infected many days after having put hi be mi 


hand into the mouth of a mad dog that did not bite him. And My: 
zhiolus relates, that he ſaw two who were made mad without any wow 
by the bare ſlabber of a mad dog. Sennertus affirms it of a painter of 
his acquaintance, who, when he open'd a box, in which he had 
kept included realgar, a noxious mineral, ſometimes uſed by painters 
and not unknown to chymiſts; and had unfortunately ſnuff*d in th 
ſteams of it; that he was ſeiz d with a giddineſs in his head, and fainting 
_ 54g whole face alſo ſwelling ; tho', by taking of antidotes, he ſav 
is life, 

The probability of what I have thus cited, from credible authors, 
may be ſtrengthened by the following proof of the diſtin nature of ef. 
fluvia, A phyſician of my acquaintance, cauſing a large quantity 0 
black hellebore-root to be long pounded in a mortar, moſt of thoſe whi 
were in the room, and, eſpecially, the perſon who powder'd it, ven 
thereby purged, and ſome of them ſtrongly. Sennertus affirms, that ſome 
will be purg'd by the very odour of colocynth. And in the cafes I ur 
alledg'd, exhalations endow'd with occult qualities, (as cathartic medi 
cines are ſuppoſed to be) aſcend into the air, without being forced from tit 
bodies they belong'd to, by any external heat. 

And, if I were here to alledge the operations of ſuch efMfluvia as dont 
paſs into the air, but operate only by the contact of the external put 
of the body, I cou'd give inſtances, not only of the purgative, but tet 
metic qualities of ſome medicines exerted without being taken in at 
mouth, or injected with inſtruments, .F 

There are, alſo, other ſorts df examples than thoſe hitherto mention 
that argue a determinate nature in the efluvia of ſome bodies emitted it 
to the air. Approved writers tell us, that the ſhadow of a walnut: u 
with the leaves on it, is very hurtful to the head ; and ſome inſtanc 
they give us, of pour miſchief it has ſometimes done: and tho 
ſhadow is not likely to produce ſuch a bad effect, yet the effluyi 
the neighbouring plant may be noxious enough to the head. For J upon the 
ing not at all prepoſſeſs'd with this opinion, without ſcruple reſorted came ver 
the ſhade of walnut-trees, in a hot country; but was, by experi non with 
forced to think it might give others the head-ach, ſince it did =” yer the 
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hear to eat of the fruit of venomous pw and trees, but will not fo 
much as light on ſome of them; which nature, probably, inſtrufts them, 
by ſome noxious ſmell, or other particular effluvia, to avoid. And ſome 
of our navigators give it for a rule, to thoſe who happen to land in un- 
known iſſands, that they may venture to eat ſuch plants or fruits, which 
they can perceive the birds to have been pecking at before. Nicolaus 
Florentinus tells us of a certain Lombard, who having, in a houſe at Ho- 
rence, burned 2 great black ſpider, at the flame of a candle, ſo unwari- 
ly, that he drew in the ſteams of it at his noſtrils, preſently began to 
be much diſorder*d, and fell into a fainting fit, and, for the whole night, 
had his heart much affected; his pulſe being ſo weak, as hardly to be 
perceiv'd ; tho? he was, afterwards, cured by a mixture of Yenice-treacle 
Diamoſchus, and the powder of zedoary. In Ireland, I gather'd a certain 
plant peculiar to ſome parts of that country, which the natives call Maccu- 
hyy, whoſe operations are odd and violent. This plant, a phyſician, to 
make an extract, caus'd his man to beat in a mortar ; but he was ſoon obliged 
to deſiſt ; and the doctor himſelf, tho? at a diſtance off, was ſo affected by 
the corpuſcles that thence ifſu*d out into the air, that his head, and particu- 
larly = face, ſwell'd to an enormous fize, and continu'd tumid for a long 
time after. 
'Twill be needleſs to produce more inſtances to ſhew the determi- 
nate nature of effluvia, ſmall enough to wander through the air, if we 
conſider, that many odoriferous bodies, for inſtance, amber, muſk, ci- 
vet, &c, as they will, by the adheſion of their whole ſubſtance, perfume 
ſkins, linen, &c. ſo they, in time, perfume ſome bodies diſpos'd to ad- 
mit their ation, tho? kept at a diſtance from them ; and that, in pe- 
ſtilential fevers, and other contagious diſtempers, as the plague, ſmall- 
pox, Sc. the ſame determinate diſeaſe is communicable to ſound per- 
ſons, not only by the immediate contact of one who is infected, but 
without it, by the contagious ſteams that exhale from his body into the 
ar, | 
To conclude with an experiment; having found that volatile and ſul- 
phureous ſalts wou'd fo work upon ſome acid ones, ſublim'd with mer- 
Cury, as to produce an odd diverſity of colours, but chiefly an inky one; 
I took an ounce, or more, of my volatile tincture of ſulphur, made with 
quck-lime, ſulphur, and ſal- armoniac, and ſtopp'd it up in a vial ca- 
pable of containing, at leaſt, twice as much : then taking a paper, where- 
on ſomething had been written with inviſible ink; I laid it down fix in- 
ches from the vial, which, being unſtopp'd, began, upon the acceſs of 
the air, to emit white fumes into it; and by theſe, what was written 
upon the paper, notwithſtanding its diſtance from the liquor, quickly be- 
ame very legible, tho? not quite ſo ſuddenly, as if a paper, written up- 
on with the ſame clear liquor, were held at the like diftance, directly 
over the orifice of the vial, And having caug'd ſeveral pieces of clean 
paper 


ho am very little ſubject to that diſtemper. Some ingenious travel- Physics. 
rs into the et- Indies affirm, that birds will, there, not only for- in. og 
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Physics. paper to be written on with a new pen, dipt in the clear ſolution of ſub, 
mate made in water, *twas pleaſant to ſee how the letters of theſe f. 
veral papers, being plac'd within ſome convenient diſtance from the vi 
would be made plainly legible, and ſome of them more, ſome leſs black. 
ith, according to their diſtances from the ſmoaking liquor, and «,, 
circumſtances. But *twas more ſurprizing to ſee, that when I held, ,, 
laid ſome of theſe papers, tho? with the written ſide upwards, juſt upon, 
or over the orifice of the vial, tho* the contained liquor did not reach 
ſo high, by ſome inches, yet the latent letters would become conſyj. 
cuous in about a quarter of a minute. And, as it may be obſeryq, 
that in ſome circumſtances, the ſmoaking liquors, and the folutigh 
of ſublimate, will make an odd precipitate, almoſt of a filveriſh. 
lour ; ſo, in one or two of our trials, we found a like colour prog. 
ced by the ſteams of that liquor, in ſome of the colourleſs ink. Nor; 
it neceſſary to employ a viſibly ſmoaking liquor to blacken the inj. 
ſible ink at a diſtance : for I have, to that purpoſe, with good (ue. 
ceſs, employ'd two liquors, wherein there was neither ſulphur, fal.r. 
moniac, nor ſublimate ; and cauſing ſomething to be written, with di. 
ſolv'd ſublimate, upon a piece of paper, we folded the paper with the 
written fide inwards, and then wrapp*d it up in the midfſt of fix ſheet 
of paper folded, ſingly, on each other, in the form of an ordinary let. 
ter or packet; ſo that the edges of the incloſing paper being inſerted, 
one within the other, the fumes might - not get into this written paper, 
but by penetrating through the leaves themſelves : then, that fide of the 
packet, on which the ſuperſcription is uſually written, was laid upon the 
orifice of the vial, and left there about ten minutes; after which, taking 
off the folded papers, and opening them, we found, that the ſteams had 
pervaded all the leaves, in which the written paper was incloſ:d : ior, 
tho? theſe did not appear ſtained, or alter'd, yet the characters, latent be 
fore, appear'd conſpicuous. @_ | 
For farther ſatisfaction, we took a printed book, which we ſudge 
the fitteſt for our purpoſe, becauſe, the leaves being broad, they migit 
the better preſerve a ſmall paper, placed in the midſt of them, iron 
the exhalations ſideways; and having put the deſign'd paper into thi 
book, and held it to the orifice of the vial, while no leſs than rue: 
leaves interpos'd, yet, thoſe letters that happen'd to be the moſt rigit 
ly plac'd, were made inky in three minutes time; tho' this liquor had 
been ſo long kept, and ſo often unſtopp'd, to try experiments, that ! 


had, probably, loſt a great part of its moſt ſpirituous, and penetratily 
parucles, 
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A 5 the greateſt part of the pores in bodies, is too minute to be vi- Thc 7% of 
ſible, ſo the contemplation of them has been thought inconſider- — ** 

able. „ 

But, ſince moſt qualities depend upon the ſtructure of the minute and 

viſible particles of bodies; and ſince interſtices and pores, neceſſarily 

ncur thereto; the doctrine of poroſity muſt be of great importance in 

tural philoſophy. I will therefore freely communicate what obſervations 

ave made relating to this ſubject, as they occaſionally occur'd to me; 

( firſt, as to the poroſity of animal bodies. But I ſhall not here be ſol- 

tous to diſtribute and range my obſervations ; ſince they all conſpire to 

but this one thing; that the parts of animals, eſpecially whilſt alive, 

 furniſh'd with numerous pores *.- | 
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dir Jaac Nexwton obſerves, that bodies are 
more rare and porous, an is uſually ima- 
4. % Water,” ſays he, is 19 times ligh- 


tratils 


d; and gold is i rare, as very readily, and 
tout the leaſt oppoſition, to cranimit the 
netic efluvia, and eaſily to admit quick. 
Wer into ut, pores, and to let water paſs 
'0ough it, For, a concave ſphere of gold, 


"HE 


fr, and, by conſequence, 19 times rarer thah 


« water ſqueeze through it, and ſtand all over 


«« dew, Without burſting or cracking the body 
eye -witneſs. From all which we may con- 
«© clude; that gold has more pores than ſolid 
a parts; and by conſequence, that water has 
«« above 40 times more pores than parts. 


d with water, and ſolder'd up, has, upon 


Newtone Optic. p. 242. 


And 


preſſing the ſphere, with great force, let the 
te jts outſide in multitudes of {mall drops, like 


% of-the gold; as I have been inform'd_ by an 
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Shewn from rably contriv'd for the exerciſe of ſeveral functions, it was neceg,, 
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And this poroſity is deducible from the frame or conſtitution of |, 
ſtable parts of an animal body, which being a curious engine, adm. 


ry it ſhould be 8 with variety of diſſimilar and organical parts, aj, 
becauſe the corpuſcles, brought together for ſuch purpoſes, muſt be ſo in. 
terwoven, as not exactly to touch one another every where; it will u. 
dily follow, that they muſt leave little intervals or pores between them; 
and that, conſidering the multitude of particles employ'd to make up 
the body of an animal, and the great difference and variety, in point of 
bulk and figure, of the corpuſcles requiſite to conſtitute ſuch different 

rts ; both the number and variety of the pores cannot but be very geen. 

he neceſſity of pores in animal bodies, may, likewiſe, be deduced fron 


greater 
manife 
hroug 


4 | 
their manner of nutrition; for, a great waſte being continually made f 4" 
their ſubſtance, by the excluſion of viſible excrements, and the avolatio res 0 
of inriſible ſteams; this muſt, neceſſarily, be repair'd by nutrition, of de hole: 
which the beſt account is, that the alimental juice, prepared chiefly in th eno, a 
ſtomach, being impelled to the ſeveral parts of the body, and the con ares ; 
cles of the juice inſinuate themſelves at the pores they find adapted u ions m 
their bigneſs and ſnape; whence thoſe which are moſt agreeable, being af rom w. 
ſimilated, add to the ſubſtance of the part wherein they ſettle, and ſo repair ill ſhe 
what was loſt before by that part. This may be illuſtrated from plants red 1 
in which, of the various corpuſcles found in the liquors of the earth, and lands. 


agitated by the heat of the ſun and the air, thoſe, that happen to be com- 
menſurate to the pores of the root, are impell'd into it, or imbib'd 
by it, and thence convey'd to the other parts of the tree, in the form 
of ſap; which, paſſing thro' new ſtrainers, receives the alterations te. 
quiſite to their converſion into wood, bark, leaves, bloſſoms, fruit, &. 
But to return to animals; our argument, from their nutrition, will be 
much confirmed by conſidering that in children, and other young at! 
mals, which have not yet attained their due bulk, the nutrition is 6 
large, as to amount to a continu'd augmentation. For, as it is evident 
that animals grow in all their parts, and in each part, according to al 
its dimenſions; ſo we cannot well conceive how this ſhould happen, u. 
leſs the nutritive liquor be diſtributed through the whole of the part 
be augmented ; and to this diſtribution it is requiſite, that the body! 
bound with pores, into which the ſuitable particles of the juice may be a 
mitted. | 4 | 
Having premiſed, once for all, that I often uſe the word ſkin, | 
the popular ſenſe, without diſtinguiſhing the Cuticula, or ſcarf-ſkin, fr 
the Cutis it inveſts, I proceed td another topic, whence the poroſity « 
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animals may be argu'd ; namely, the great plenty of matter, daily e: onlz 
ried off by ſweat, and inſenſible perſpiration, For, ſweat is allow' 

be diſcharg'd at the pores of the\ſkin: and ſince there is no po Dr. Fam! 
tration of dimenſions, we may conclude, that the matter waſted by e made 
muſt have ſmall out-lets in the ſkin : and inviſible effluvia may alſo & Ae. 
porate at the ſame pores. That therefore the ſkins of many an 0 tion in ge 
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= we ſhall add ſome other inſtances, to make this more univerſal. 

We may ſometimes, in the ſkin of a living man, diſcern pores, with 
0d microſcopes ; and eaſily, on the inſide of gloves, which are made 
of ſkins dreſſed, perceive numbers of theſe little out- lets, orderly ran- 
oed : and tho' ſome of them may be ſuſpected to have been made by 
the hairs, which grew on the ſkin, before it was dreſs'd; yet, that 
greater numbers of them are perforations quite through the leather, is 
manifeſt from the uſual practice of chymiſts, in training quick-filver 
hrough ſheep-ſkins. And tho', when a man's ſkin is tanned, it be of 
great thickneſs; yet, trying the ſame experiment with the ſkin of 
man's arm, I found that quick: ſilver could be ſqueezed out at the 
ores of this alſo. It is unneceſſary here to enquire, whether theſe lit- 
e holes be not the orifices of ſmall excretory veſſels, or glands, which 
10, and Malpigbi diſcover'd beneath the Cuticula, call'd Glandule Mil- 
ares ; for, according to this opinion alſo, a multitude of ſmall perfora- 
ions muſt be allow'd in the ſkin ; and that is ſufficient for my purpoſe, 
rom whence ſoever the poroſity proceeds. But the next obſervation 
ill ſhew, that ſome membranes of animals may give paſſage to tran- 


nts, pired matter, without being perforated by the excretory veſſels of 
and Wands. The ſkins under the ſhell of hens eggs, are of a texture, very 
om- ne and cloſe: yet, both theſe, and the ſhells which cover them, are 
bd WWWorous ; becauſe the eggs, with keeping, manifeſtly loſe in weight: which 


uſt be imputed to inviſible tranſpiration ; and the rather, becauſe in 
oſe, which have been long kept, there is found a cavity at one end, 
at encreaſes with their age, and is made by the ſhrinking of the mem- 
rane from the ſhell, 

Conſidering the large quantity of matter diſcharged by inſenſible per- 
pIration in healthful men, the pores muſt, doubtleſs, be very numerous; 
d much more ſo, than by the drops of ſweat, which wet the ſkim, we 
vally imagine. For, Sanctorius affirms, that what is barely carried 
by inſenſible tranſpiration, ordinarily amounts to more, that is, di- 
niſhes the weight of a man's body, more than all the viſible excre- 
ents together. He adds, if the aliment, taken in one day, amounts 
eight pounds, the inſenſible tranſpiration uſually amounts to five. 
nd he elſewhere aſſerts, that in the ſpace of twenty four hours, in the 
iter-time, an healthy body may exhale above fifty ounces: and ſome 
als, both of my own, and others, confirm San#orius's obſervations *; 
owance being made for the difference of heat between 1taly and Eng- 
d: only, I fear, an over-ſight has been committed by thoſe, who 


Dr. James Keil hath given a ſett of obſer · of it between our climate, and ſuch as are hot- 
ns, made by himſelf, after the Sanctorian ter; tho' it embaraſſes this doctrine conſiderably, 
ner, under the title of Medicina Statica] that the human body ſeems to take in ſomething 
amica; which confirms the doctrine of per- | from the air, which may encreaſe its weight 
won in general, and ſhews the differences | upon the balance. : 

8 LI | aſcribe 


ho! they ſeem cloſe to the eye, may be porous, appears from their ſweat- Puvsics. 
But becauſe all of them have not been obſerved to ſweat, particular. 
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P s. aſcribe all the decreaſe of weight, not referable to the groſſer ec. quo 
DPS, —— to what tranſpires at the pores of the viſible _ of the ſki l : 
without taking notice of what is, in expiration, 3 through the _ 
wind-pipe, and appears manifeft to the eye, in froſty- N >  : as 
tho? I look upon the wind- pipe as the great —— * body, ah 
compariſon of thoſe little ones; yet, the number © - © . is fo ye ah 4 
great, that the exhalations which ſteal * out at them; mu be very on p . 
ſiderable. Beſides thoſe that are diſcharged at the Afpera Artrriq do, E. 
probably, for the moſt part, iſſue out of the membranes inveſting the Fi 
ungs; which membranes may be look'd upon as: external pat of E 
the body, with regard to the arr; But we may ſafely allow 2 ven 3 
great evacuation, at the pores of a man's ſkin, . who is a pur gow * 
hot animal; ſince we ſee that eggs, which are actually cold, tranjin Hex 
Nay, even frogs, which are always. cold to the touch, exhale. large 172 
and the decreaſe. in weight of ſome animals, ſoon after they are ſuf —— 
cated, is conſiderable, We may add, the experiment of holding a We 
part of the body, in warm weather, near to a ſolid or ſmooth ſubſe * 
as a piece of ſolid ſteel or ſilver; Which wall . preſently be ſullied wi to 
ms iſſuing: out of the pores. | 8 
f arther, the — cr. of the {kin outwards, may be argued fr . 10 
the quickneſs wherewith ſome medicines take away diſcolourations of _ 
by contuſions:; which is, very probably, performed by _— To 
matter, and diſpoſing it to perſpire: tho*, perhaps, yo it is a 5 
changed, ſome part of it may be imbibed again, by the —_— a ay 
Helmont ſpeaks much of the virtue of white briony- root, in ſuch cafes; a lad i. 
the fact was lately confirmed, from an experiment __ 7 an 7 
quaintance of mine. I. knew an eminent perſon alſo, cure K we 1 
ſion, which made the part look black and frightful, by the bare uſe4 ep 
hyſop, and freſh butter, applied in the form of a poultis. Nor N age fome 
the ſkin,. that covers the viſible parts, of the body, which es oe > 
be thus porous, but alſo the membranes, that inveſt the _— ; lk 
For the two firſt- mentioned cauſes of poroſity, are as well app : ; e ff 
them, as to the external ſkin ;- and, in ſome reſpects, the = oy 3 
through ſuch pores, ſeems more advantaged, than that 3 * Pikes 
of the ſurface ; ſince the parts ſurrounding the ſpleen, liver, ki = 1 =p 
in man, are hat in compariſon of the ambient air; and ries 1 park 
which the air is not, the laxity of the pores. of the —_ p _. 
doubly befriended ;- and we conceive both the ſkin, and 1 J yo 
be like net- work; which, in their ordinary ſtate, have a kin Y tren: 
tinuity ; but, upon occaſion can ſuffer their pores to be ay 1 Ned. 
larged, as external agents determine. And. this poroſity © oe of ant 
membranes, will the more eaſily appear from the perviou 5 e relat 
bladders of dead animals, even to water; which we have t ie 7g eve ſuch 
ting ſome ſalt of tartar in a clean well-dry'd bladder, an - me 
lower part immers d in common water, whoſe particles, by degrees N mo 


 inuated themſelves into the bladder, ſo as to diſſolve the i | 
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certain ſyrups, made this ſlovenly way, which they would have paſs for 
a ſecret, Are vaſtly preterable to thoſe made of common water. That 
eren the films, which line the ſhells of eggs, tho? of a very cloſe tex- 
ture, are, yet, pervious to liquors, appear'd by keeping an ordinary 
hen's egg, for two or three days in diſtill'd vinegar : for then taking 1t 
out, we found it entire, and viſibly ſwell'd. And, what ſatisfy'd us, that 
the expanſion proceeded from ſome other cauſe, than the mere dilatation 
of the white, or yolk, or both; the egg now prov'd conſiderably heavier 
than before its immerſion, notwithſtanding the loſs of its ſhell. And, on 
this occaſion, may be added, that the Chineſe have a way of ſalting eggs 
in the ſhell. In one of the Dutch journals ſent, by the council of 
Batavia, to their principals in Holland, I met with ſeveral accounts of 
ſalted eggs brought by ſea, into Batavia, and other ports: after which, 
meeting with a phyſician who liv'd in Batavia, I learnt from him, that 
ſuch eggs are frequently met with in thoſe parts; he having ſeveral times 
eaten of them there, and found they retained a briny taſte, when dreſ- 
ſet, The merchants, of whom I enquired, could not tell me, what 
way ihe Chineſe employ to ſalt, and preſerve their eggs; but having 
cut) one with clay, and ſuffer'd it to lie, for a competent time, in brine, 
{cad its taſte conſiderably ſalt, when broke. . 

[ knew a phyſician, who, being tormented with a peculiar kind of 
olic, reliev'd himſelf by glyſters of ſack ; but uſually found, that they 
vould inebriate, and make him giddy : and a chirurgeon, who prac- 
led in the Y/et-Indies, told me, that having dreſſed, with the juice 
df tobacco, a ſmall ulcer in a woman's leg, the patient, ſoon after 
grew ſick, and actually vomited. But on this inſtance, I lay no ſtreſs; 
hecauſe the corpuſcles of the tobacco might get in at the ſmall orifices 
dt fome corroded veſſels, and ſo be convey*d internally, rather by the 
elp of the circulation of the blood, than on account of the poroſity 
df the parts. But a phyſician of the college of London, aſſured me, that 
e had ſeveral times given himſelf a vomit, by the application of to- 
acco to his wriſts, and ſome other external parts; and ſome children 
ve been made drunk by cloaths, wetted in the infuſion of tobacco, and 
pplied to their heads, for ſcabbineſs in that part: tho', in this caſe too, 
e inebriating particles may get in, not at the mere pores, but at the 


anes ifices of the capillary veſſels, that were made acceſſible by 8 little 
"of Olutions of continuity, as are ſeldom wanting in fuch caſes. But that 


ldren may be purged by outward applications, is aſſerted by phyſici- 
and an experienced perſon has affirmed to me, that he can almoſt. 


ſtantly purge them by a plaiſter. But it is more conſiderable, what 

by vol.” related to me by a perſon of eminence, who, being indiſpoſed to be- 
wing de ſuch things, had his hand barely moiſten'd by another, with a ſubtile 
rees, tymical oil, which the former regarded not, till he found himſelf preſs'd 


Nha motion, like that which a purge would have given him; and was 
ad — _ - 9 purged 


wor : and this experiment ſucceeded, but much more lowly, with ſu- Pn vsics. 
gar inſtead of ſalt of tartar. And there are ſome who pretend, that WWW 
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ſician. : 
e ſee that in linen, the finer and more ſlender the threads are, the 
doſer and leſs porous, ceteris paribus, is the cloth; whence the thm 
eim that lines the ſhall of an egg, ſeems: to be of an exceeding cloſe - 
contexture : yet, even this is not impervious to ſome: fumes; for we have 
ſtained a piece of copper through it, with thoſe of our penetrating li- 
quor. We alſo took a piece of dry'd bladder, and having wrap- 
it about a new piece of ſilver coin, we held it for ſeveral mi- 
nutes, over the fumes of the ſame liquor, but could not perceive the 
coin at all affected ;. whence we concluded the pores were too cloſe and 
narrow, to give pafſage to the expirations-of the menſtruum; but pre- 
ſuming, that moiſture would ſomewhat relax them, we wrapp'd up an- 
other piece of coin in a wet bladder; and applying this as before, in 
| + about two minutes, it was, on the lower ſurface, deeply diſcolour d. But 
nce, cone of the moſt notable inſtances of the poroſity of the internal mem- 
e branes: of a human body, is that of a relation of mine, a Britiſb noble- 
cn man, who had, by accident, a great perforation made in his Thorax, at which 
bo could directly perceive the motion of hrs heart, His Lordſhip told 
ny ne, that when, with a ſyringe, he injected ſome actually warm medicated” 
dead iquor into his Thorax, to cleanſe and cherifh the parts; he quickly and 
ma plainly found in his mouth the taſte, and ſmell of the drugs, wherewith the 
eye liquor had been impregnated. . And I farther learned, that as he conſtant- - 
Geda wore, upon the inclos'd part of his cheſt, a ſilken quilt, ſtuff d with 
n, romatic, and odoriferous powders, to defend the neighbouring parts, 
fecei and keep chem warm; when he came to employ a new quilt, the effſuvia 
of t vould actually mix with his breath, and very ſenſibly perfume it, as ap- 
„ per eard manifeſt to ſuch as ſtood near him; who cou'd perceive that it pro- 
uſual eecded not from the outſide- of his body. And Galen ſays, that water 
ſhe WP cctned with honey being injected at the orifice of wounds, penetra- 
ſo ns into the cavity of the Thorax, has been, in part, received into the 
act enge, and diſcharged.: out of the Aſpera- Arteria by coughing. Being at 
pre e difſeftion of a perfon, who had been long moleſted with a ſhort dry 
ality 02h, which made us expect to find ſomething much amiſs in his lungs; 
Fe met with nothing there, and were at a loſs for the cauſe, til coming 
d the internal part of the cheſt, . we diſcover*d between the Pleura and 
e ſubſtance of the intercaſtal muſcles, a certain matter, of the breadth 
a crown-piece of a roundifh figure, and of the conſiſtence and co- 
wr of new ſoft cheeſe; which odd matter was concluded to have been 
ue remains of ſome ill-cur'd pleuriſy, and to have tranſmitted thro' 
e pores of the Pleura, fome noxious. effluvia, which frequently; irrita- 
the lungs into an irregular and troubleſome motion. 
That not only ſingle.membranes, but even parts very much compoun- 
„are permeable, and that by liquors none of the thinneſt, is manifeſt 
the diſcharges made by hydropical perſons, of a liquor more "_ 
than 


fon, who made bloody urine from having carried cantharides in his Pays1rce. 
pocket 3 and adds, that a like caſe was told him by Helidæus, an eminent 
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Pnxstes. than water, by ſtool and. urine, upon the operation of an hydrago 
e. 


by heat, and a peculiar kind of fatneſs, which they afford, ſhev ® 
they harbour abundance of unctuous particles, ſeparable from the or. 
ſubſtance, in whoſe pores they muſt, therefore, have been lodged. T ; 
| ] 
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WYN And it is a pretty common obſervation, that upon th ; Iightne 
yemas into the cavity of the cheſt, the — parking of * hey ar 
ded by ſtool and urine: but, perhaps, it cannot be determin'd I WW wan 
this tranſlation be made by tanſudation, or the entrance of the 89 
to the veſſels; where being once admitted, it may arrive at the 15 J ty; 
or any other parts fitted to ſeparate it. We find, however rea —_ 
lungs, ſometimes, oddly convey things to diſtant parts of the bod , 3 
have often obſerv'd in my ſelf, that when I had aſſiſted in the al _ 
of a dog, whoſe blood or body was rankly ſcented, I, for ſeveri 1 *d 
after, plainly perceiv'd that odour in the excrements I voided by * de Latte 
And a famous chirurgeon tells us, he cured a ſcirrhous ſpleen by bin Eighed 
over the part a ſponge dipt in lime-water; which muſt, therefore 1. am 
penetrated not only the ſcarf-ſkin, and the true Cutis, but the muck r 
themſelves of the Abdomen, and ſome other interpoſed parts. Galen al = 
obſerves, that bones being ſometimes broken, without piercing the ſł * 
yn the _ -y forming, a portion of the blood which had — — 
; art affected, is carried t 7 it. | | 
and —— ; o the ſkin, and permeates it, ſo as to 1 n 
The harder Bones, horns, Fc. being granted the moſt ſolid parts of the Bodi 13 
— joked — animals, I come, in the laſt place, to ſhew, by ke —— 1 ug 
9 7 that theſe alſo have their pores. That the nails are porous, appea * 
from their being eaſily tinged with metalline ſolutions, particularly that 1 1 i 
of filver, in Aqua fortis, which can hardly be got out; and the purple ſpot | | : 
which I have ſometimes made thereon, by little drops of the ſolution 0 E e 
gold in Agua regia, to obſerve their growth. And the poroſity of we C 4 
ry may be argued from the ſeveral ways of dying it of laſting colours 1 * 
for the tinctures that give them muſt penetrate into, and be lodged i . > 
the ſubſtance of the ivory. A ſolution of filver in Aqua fortis, will vali: 3 
it a dark and blackiſh ſtain, not to be waſhed off; and a ſolution 0 13 
gold in Aqua regia, makes it of a fine purple, without heating either ti Fug 
ſolution, or the ivory: copper diſſolvd in Aqua fortis, ſtains it wit * 1 
a bluiſh colour 3 and without any acid Menſtruum, I have, even in ſen right 
.cold, : ſtained ivory of a fine and permanent blue, like a turquoiſe, n 
ſuffering a very deep ſolution of crude copper in an urinous ſpirit, Zak 
that of ſal-armoniac, to dry upon it. in 
But to return to bones; their growth, in all their dimenſions, arg hi; 10 | 
their poroſity: and the marrow found in them, whether it nourih p of - 
them or no, muſt itſelf be ſupplied by ſome alimental juice, that its ch + 
netrates into their cavities. Nor does it ſeem improbable, that bio: A; | 
Itſelf may be convey'd into their very ſubſtance ; as I have been il of 
red by eminent anatomiſts, who have obſerv'd blood-veſſels to ene =p 


great way into the larger bones. The blackneſs alſo that bones acqu 
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lightneſs 


of bones, is alſo a great ſign of their poroſity 3 and further, that Payscs, ; 


they are corroded by tinging liquors. That calcined bones, as alſo thoſe 


prepared for ſkeletons, will imbibe moiſture in the air, and thereby 
heteale in weight, I ſhall not much inſiſt upon, as proofs of their poro- 
ity ; becauſe ſome other cauſe may poſſibly be aſſigned for theſe 
henomena : I will, however, ſubjoin ſome obſervations made on large 
M- bones. Nov. 15. we weighed two marrow-bones, and found the one 
qual'd 29 ounces and half a dram; the other 24 eunces, 4 drams, 
nd zo grains. Nov. 24. The former weighed 29 ounces 6 drams, and 
he latter 25 ounces, 1 dram, 30 grains. Decemb. 28. The former 
eighed 29 OUNCES, 3 drams, 55 grains, and the latter 24 ounces, 
drams, 39 grains. June 7. of the following year, the former 
eighed 29 Ounces 2 drams, and the latter 24 ounces 7 drams. From 
thence, it appears, that bones plentifully imbibe the exhalations 
f the air, and emit them again, together with ſome of their own, 
cording as the ambient happens to be diſpoſed. And theſe al- 
rations ſhew the bones to abound with pores'; ſince the external 
eins muſt find pores to receive them, and the effluvia, upon their re- 
, leave pores behind them. And that bones themſelves admit into 
ir ſubſtance, veſſels capable of conveying a nutritious liquor, ſeems 
edible by what is known to happen in that diſeaſe, which, from the 
untry it moſt infeſts, is called P/ica Polonica, For though one would 
ink the hairs of men too ſlender to have cavities capable of containing vi- 
le liquors, yet writers of note, and particularly Sennertus, tell us, that in 
$ diſeaſe, fometimes the ſingle hairs will actually bleed, where the ends 
ve been cut off. "I 
But farther, even particles, neither ſaline nor moiſt, may get into the 
vities of human bones; as is evident from thoſe of mercury, where 
watton hath been practiſed ; whereof I have met with a notable inſtance 
an eminent profeſſor of phyſic, belonging to the famous hoſpital of 
urables at Rome, who declares, that in the cavity of the bones of 
enereal patient, there was found real quick-ſilver. This, alſo, hath 
n confirmed to me by other phyſicians experienced in the like caſes. 
Y particularly, an ancient phyſician, very famous for the cure of 
diſtemper, told me of a patient, who had been terribly fluxed by 
curial unctions, and coming afterwards to have one of the grinders 
his lower jaw pulled out, becaule of the pain it had long put him to, a 
p of true mercury was found in that ſlender cavity of the root, which 
uts the ſmall veſſels, from whence the tooth has its nouriſhment and 
ie, And Euſtachius Rudius relates, that he himſelf ſaw ſome bodies 
ed of thoſe who had been anointed for the venereal diſeaſe, in 
cities of whoſe bones no ſmall quantity of quick-filver was run toge- 
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PnysIcs. 
— a4 ur 
8 E C T. II. bactn 
add, 
The oroft Is not fo eaſy to prove the exiſtence of pores in ſolid and flint, 
— nimate, as *tis in animal and vegetable bodies; however * | [RE 
. ; a 4 da 7 F 1 5 re 
are fome reaſons which induce me to think, that the former are not de much 
ſtitute of them. And, firſt, by conſidering the origin and formation 2 that, | 
ſeveral hard bodies, it will appear, that ſtones, and even gen them. er * 
ſelves, were once either viſible liquors, or, at leaſt, very ſoft ſubſtance, metals 
and both theſe kinds of bodies muſt neceſſarily conſiſt of, or aywng Ane 
in, minute particles of a determinate ſize, and ſhape; from whence I ttitutie 
may be probably concluded, that ſuch gems, and other mineral bod erpuſ 
notwithſtanding any hardneſs they afterwards acquire, retain their por duch 
ſince it is no way likely, that corpuſcles of various, and very irregu f 
gures, can be ſo brought together by any agents, as not to leave little ht ve 
terſtices between them. | ering 
Another argument, to the ſame purpoſe, may be taken from i ©: 
ſpecific gravities of ſuch bodies as the eye does not perceive Meer 
be porous. For tho' water is a body of that kind, and thy ade. 
parts be ſo cloſe, that the attempts to make a manifeſt compreſſq ber in 
of it have hitherto proved unſucceſsful; yet we find, that ſtone tually 
clays, metals, and even ſome woods, with a multitude of other kind nſtance 
of ſolids, will readily ſink in water, and, by conſequence, are ſpecificall inder t 
heavier than it; which exceſs of gravity ſeems inexplicable, witho $ may | 
allowing that the corpuſcles of ſuch ſinking bodies, either lie clok 2 of 
together, or are ſeparately more ſolid, than thoſe of water : and hend I 
we may conclude, that marble, flints, Sc. are not free from poreii n 
The lighter metals, likewiſe, ſuch as tin, iron, or ſteel, are above twi Wferiari 
heavier, in ſpecie, than marble; yet theſe are exceeded in weight | tay ef 
copper, which I found to be nine times; and that by gold, whit * C 
when refined, I found to be nineteen times heavier than water. When 1 71 
it ſeems highly probable, that iron, or ſteel, are ſo porous as to {li part 
metalline matter, equal to them in weight, to be contained in mull: mm 
leſs than half the dimenſions of them. And that gold it ſelf is f Hy 
deſtitute of pores, may appear by its diſſolution in quick-ſilver *, 3 
5 Ut nun 
* 'Tis no new thing, that the effluvia of |cloſely lock'd up in a box of 1, throug 
the load ſtone ſhould pervade the pores of |other metal; but M. Homberg diſcote er had 
all bodies, even ſuch as are metalline; that there are ſubſtances, which mati plicable 
that the exhalations of. the ſympatby-ink ly, to the eye, appear to pals 4 
ſhould do the like at ſmall diſtances, and |thro' the ſubſtance of a metal, e will 
that the ſulphureous ſteams of the Bolonian diſplacing its parts, making any br aden - 
ſtone, when newly calcin'd, ſhould change therein, or viſibly enlarging its pores. | ide Tor 
the colour of gold into that of filver, and a ſalt, compoſed of quick-lime, bl | Na As 
the colour of latton into that of gold, tho Jvinegar, ſalt-petre, ſea-ſalt, and con per; 
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100 that tho' emery, which is, indeed, much harder than marble or 


ſint, be far heavier than thrice its bulk of water, yet that weight pro- 
eds from the mixture of a metalline ſubſtance, And diamonds, tho? 
much harder bodies than emery, are ſo far from being the moſt ponderous, 
that, having examined them hydroftatically, I found them not much hea- 
vier than either cryſtal or fine glaſs, and not half ſo heavy as the lighteſt 
als. 
3 proof of this poroſity, ariſes from the very frame and con- 
ſtitution of ſuch bodies. For, we cannot ſuppoſe, that the component 
corpuſcles of the moſt ſolid bodies, ſhould be ſo interwoven, as to 
touch one another every way exactly, and therefore they muſt of ne- 
ſity leave ſome intervals and pores between them : for there are 
but very few figures, which will entirely fill ſpace; fo that, conſi- 
ering the vaſt variety of other figures, it is obvious, corpuſcles of 
ich differing ſhapes muſt leave multitudes of little cavities intercepted 
herween thoſe parts, which do not every where touch one another. 
nd even thoſe few mathematical figures, ſaid to fill ſpace, do it ra- 
her in a geometrical, than a phyſical ſenſe ; becauſe ſuch can never 
ually exiſt in matter: for no art could poliſh a cube of marble, for 
nſtance, ſo that no ſmall ſcratches ſhould be left on its ſurfaces, to 
inder their perfect contact: and marble it ſelf abounds with internal pores, 


ſon of gold and lead. 

Having thus diſpatched the arguments 4 priori, we come to our 
xperiments and obſervations, which confirm the ſame doctrine à 
oferiori, Of theſe, ſome relate to ſolid bodies, of a leſs ſpecific gravity 


* dme to foffils, preſumed to have no metalline parts; ſome to mine- 
dane als, which are thought to participate of a metalline nature; ſome to 


tals; and ſome to glaſs. To begin with the firſt : beſides other con- 
* derations, the poroſity of wood is maniteſt from this experiment. 


lerable height z when, the lower parts, aſſiſted by the weight of the 
cumbent ones, iſſued out at the pores of the wood on all ſides, in 
et numbers of drops, much after the manner of quick-filver ſtrain- 
through leather. But, perhaps, the great weight of the quick- 
er had a conſiderable ſhare in the event. And this obſervation is 
plicable to the following experiment; when having, by the help of 


of ren, 
di{core 
1 mant 


pals 0 

l, = Ir, will readily, as he ſhews, and of, will pafs thro' a thin plate of filver, and turn 
_ aden, paſs in this manner, thro” an iror-|it in the parts, both internal and external, 
Ln ſt ible ſet in a ſtrong fire, as water paſſe | thro' which it run, of the colour of lead, with- 


paper; and a bituminous, metalline | »ut cauſing any farther change therein, See 
ler, or cinnabar of filver and antimony, | Memoir. de Þ Academ. A. 1713s p. 409, 
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5 may be rationally conjectured from the ſpecific gravity of it, in compa- 
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any ſhould pretend, that hardneſs is a greater argument of the com- Pavsrcs. 
\&neſs of a body, and its want of pores, than its ſpecific gravity ; I wm 


e took a wooden ſhooting-trunk, and having cloſely ſtopp'd one end The poroſity of 
it, we poured quick-ſilver in at the other, till it reached to a con- wed. 
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ny picce of a board, the air, on the © zraduc 
againſt the ſurface, as to make way _ 2 w_ - fo. ſtrong theſis, 
into the cayity,. whence the other air had been —_ A g accoun 
2 _ OS; becauſe the board, thus permeated 0s f ſeeme pores « 
a 2 { Shree? conſiderably thick. But it m ay here ſuffice, bn * ſtrong vious | 
* ced to a certain thinneſs, it will eaſily give paſſage en Wood oil, ha 
e, odorable, and tinging corpuſcles. For (1.) ry 8 „ even to yi. on the 
bien Ai liquor 3 a copper half- penny n 9 9 w_— 
(2) The a - en held againſt the light, diſcover any . * 
ee e fumes manifeſtly tinged the ſame half- penny mw 8 
nute. (3. ) 4 — boa A c = dase e than — ky "The 
0 inute, theſe fumes tinged i , 
CCC 
PE _ experiment; and theſe trials were made withou we in 
on t many earthen veſſels are ſeveral 
Ve/7els. 5 . _ rou a - 
ad — thro* by oil ; ſome by 8 Ne The K. = E. 
yo mann N Frog crucibles,. not even the Haſſian, that will 3 7 "ry 
2 fion, without being penetrated by it. I "Wok end i . 
plain'd of, in the diſtillation of corroſive materials, as vitriol If 4 
3 ſtrong fires, in the earthen veſſels common — ſ 4 15 og 
— e . — that a conſiderable quantity of the fineſt foieits * . «ch 
rt es . veſſel ; ſo that many ounces are found wanting of he q affo 
—_ eis t the matter. And tho' I have obſerved 9 earthen 3 
affured, ow 3 a ch ſtrike fire wich ſteel 3 yer I have en n 
And a perſon OE mY 3 pores pervaded by ſpirituous liquor the me 
fe ee, in making cyder briſk and ſpirituous, aſſure rodu 
— fer bers 4 
PR of tharon t . 1 
— and the like obſervation was 3 prongs b oi — * fl 
ry _ 3 a great lover of briſk cyder, uſed * ak p the — 
os 4 gig tho? good Haſſian crucibles are very cloſely compatt ly ſo hs 
hv fra; * —_ ſilver in Aqua fortis, and I kept it a while in ful pondero 
= 0 — -coals, it would, without cracking the crucible, ſoak intol les of c 
of — . In „ d places; a multitude of minute globuk axed ſy 
bs veſſel, . many little drops, appearing on the outſide. of i . de 
natural In ſome part of the 77 eſt- In dies, the | lt is, 
; large veſſels to ſtrain water 8 _ 18 of es _ | — 4 Lag 
5 "yg $ which. T found to anſwer, tho? it was conſiderably thiiſvors, a 
8 ed t : hypotheſis, concerning the tranſparency. of bodies from roof = 
= 5 e Of paw be juſt, we may draw a very | probable argume wor, or 
9 te 1 of ſtones from the phenomena of that odd gem, call ent red « 
1 Sar ; = or ne dry, and in the air, is opake, almoſt il fi 
1 piece of white amber; but if put into fair water, it . Rich, te 


en 
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heſis, the pellucidneſs, which. this ſtone acquires in water, may be 
accounted for, by ſaying, that the liquor getting in at the crooked 

res of the ſtone, does, for the time, rectify them, and make them per- 
vious to the ſtreight rays of light; as white-paper, being moiſten'd with 
gil, has its pores ſo changed, as to make it almoſt tranſparent ; but up- 
on the abſence of the imbibed particles, the pores becoming crooked 
again, reflect thoſe rays of light they ſhould tranſmit. And what coun- 
renances this doctrine, the Oculus mundi has been found to weigh more 
in a nice balance, when taken out of the water, than before it was put 
in. 

There appears ſo great a difference, in many qualities, betwixt ſtones 
and metals, that it is very probable, when the corpuſcles of both come 
together into one mals, they will not touch one another ſo, as not to 
leave interſtices between them; whence I have been induced to think, that 
feveral ſtones are not void of poroſity. For I have obtained metalline 
parts, both from granats, and emery; tho“ the latter be fo exceeding . 
hard, that it is uſually employed by artificers to work upon iron, and 
ſteel; and to cut not.only rock cryſtal, but ſeveral gems, harder than ei-- 
ther that, or ſteel. Hence, alſo, we. may probably infer the poroſity of 
many artificial gems, made by fuſion ;- for to give theſe the colour of ſap- 
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ſe of phires, topazes, amethyſts, &c. we add to the matter, either ſome pre- 
c pared metal, as calcined copper, calx of gold, &c. or elſe ſome mineral, 
Fe zaffora, and Maguęſia, which abound in metalline parts. Nay, I have 


ſometimes given the colour by natural gems, as granats; tho* to ſhew 
that the colouring, which the maſs received from theſe, proceeded from 
the metalline corpuſcles, that lay hid in the tinging matter, the colour 
produced was not that of the gem, but very different. And this experi- 
ment makes it alſo probable, that even natural gems are themſelves po- 
tous; ſince they are made up of fuch differing ingredients as ſtony and 
metalline corpuſcles. From the ſame foundation we may, likewiſe, deduce 
the poroſity of marcaſites; many of which I have obſerved to be not on- 
ly ſo hard, as plentifully to ſtrike fire by colliſion with ſteel, but more 
ponderous than many rich ores; for they. uſually contain more or- 
fs of copper, iron, combuſtible ſulphur, a corroſive falt,..and a certain 
fed ſubſtance, which T found to differ from true earth. I might here, 
alſo, deduce the poroſity of the load-ſtone, as hard and ſolid a body 
$ it is, from its effluvia, and heterogeneity. But the poroſity of mar- 
ble, and ſeveral other ſtones of like texture, appears from their ſolution by 
ious corroſive menſtruums, and ſome of them even by vegetable li- 
Iuors, as the juices of lemmons and barberries: but a more ſatisfaCtory 
roof ariſes from the-ſtaining of white marble, without any fretting li- 
Ivor, or ſpoiling the texture of it, as I my ſelf have try'd. For an excel- 
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0 call et red colour may be made to ſoak into a piece of white marble, almoſt 

oft | oil finks into leather, without impairing the ſolidity of the ſtone, | 
it ui ich, too, will be capable of as fine a gloſs as before, Scme other colours 


grd m1 ght. 


»radually become quite tranſparent, Now, according to that hypo-Pnysics., 
0 a—_— 
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Payscs. might, alſo, be brought to ſoak into marble. An artificer, whom! intro, 
I duced, preſented the king with an Andromeda, whoſe colours were very 


Of metals, 


I purpoſely broke a marble plate, in whoſe fragments, the pigment hut 
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vivid; and to ſatisfy his majeſty, that the fine red was not a mere varniſh 
} 


ſunk to a conſiderable depth: and a fine plate of ſuch white marble, yi, 
the penetrating pictures of coloured flowers upon it, I yet keep by me: over m 
and ſome utenſils of the ſame kind of ſtone, as hafts of knives, falt.{e/|;,, alſo the 
Sc. I have known to laſt for ſeveral years. But there is an experiment. Glaſ 
that pleads much ſtronger for the poroſity of ſolid bodies, than even this 1 ſhoul 
of ſtaining marble. For, in Italy, ſome goldſmiths have a way of imbyy ſome n 
fragments of rock-cryſtal, which is a body much harder than mart}, diſtin 
with various colours, ſo as to make them worth ſetting in gold rings 
Upon information hereof, I attempted to tinge cryſtal, with indifferey 
ſucceſs ; but ſuſpe& that the vehement heat I employ*d made ſmall crack 
in ſeveral parts of the ſtone, wherein the pigment enter'd. 

That metals are porous, may be proved by their ſolution in appropri. 
ated menſtruums. But it ſeems more conſiderable, that even grofs bodies 
will penetrate them without melting: and this we have effected by a c 
mentation of copper-plates with common ſulphur, laid ftratum ſuper firs. 
tum, in a cover'd crucible, expoſed to a proper degree of fire; the plate had fo | 
being thereby quite altered in colour, and texture; ſome of them appzzr- come as 
ing of a dirty, others of a fine violet or blue colour. They were, allo, with a 
generally render'd ſo brittle, that it was very eaſy to break them with booked 
one's finger, and reduce them to powder. And many of them appeared it proc 
to have been horizontally divided into two parts, with a manifeſt cavity vel 
between them. I could, likewiſe, plainly diſcern a multitude of fibres, coagu!: 
reaching from one of the flat ſides of the plate to the other, and running able, t. 
raralle] with one another; which circumſtances ſufficiently argue, each, 
they were plerced quite thro? by the ſulphur: beſides, they, alſo, gained in MWWrcach'd 
weight by the proceſs, appear'd much thicker, and, laid upon quick coals, ne, th: 
yielded a blue flame. By the like experiment we found refined filver ed 
be penetrable by ſulphur, which will alſo calcine tin, lead, and iron. M. il: but 
tals are, alſo, penetrable by prepared arſenic. But theſe operations wit ery ſtr 
it are dangerous. There is a ſtill farther way, without the help of ſalts, oil of 
ſulphur, or arſenic, to make a ſolid and heavy body ſoak into the pores Mater, t 
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of copper, and give it a durable golden colour, that ſhall ſink conſiderably Hut viti 
below the ſurface. lſtilling 

A farther proof, to this purpoſe, is afforded us by the impregnation ꝗ er had 
ſolid bodies with odorous corpuſcles, as is practiſed on ſword-blades rds fe 


Damaſo, and on many other hard ſubſtances by the Indians. An acquai- N rtuum 
tance of mine had a watch, whoſe metalline caſe ſtrongly retained a pe. tts wi 
fume, without ſenſible diminution. And, indeed, ſince both arſenic, and Weir 
common ſulphur, may be incorporated with ſome metals; it ſeems no oiled | 
impoſſible, that ſcented ſubſtances ſhould be admitted into the pores d 
metalline bodies, and be volatile enough to have their more ſubtile pl 
. y J 
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o many inviſible mercurial corpuſcles, as to prove medicinal. 

An inquiſitive nobleman, who had lived in ſeveral parts of Afrir, told 
me, that ſome deſcendants of the Granadine Moors, made the beſt arms he 
erer met with; of whom he had a ſword-blade admirably perfumed, as 
ilfo the barrel of a fowling-piece. 


| ſhould here ſay ſomething about the poroſity of it. And to proceed with 
ſome method, I ſhall throw what I have to offer upon this head into two 


8 5 
diſtinct propoſitions, and annex obſervations to them. 


le, 


ps, 
on . I. 
ky | 
It is very probable, that glaſs may be deeply penetrated, even by viſible and 
or. tangible bodies. 
dies 


Having long kept a certain ſpirit of ſalt in a vial, I at length found the 
plaſs crack'd, and moſt of the liquor run out; but before this happened, it 
had ſo far corroded the inſide of the glaſs, that in ſome places it was be- 
come as thin as paper: and this part, which yet contivainl glaſs, was lined 
with a much thicker white ſubſtance, that ſtuck to the ſides of it, and 
looked and taſted like a kind of odd ſalt ; which made me conjecture, that 
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rd Wit proceeded from the ſubſtance of the glaſs, which conſiſts of an alkali, 
wit s well as of ſand corroded by the ſaline ſpirits of the menſtruum, and 
bres coagulated with them into this odd kind of concrete : and *twas remark- 
ning able, that the upper part of the vial, to which the menſtruum did not 
that reach, was not corroded, nor altered, tho? the operation of the liquor 


reach'd as high as the liquor it ſelf : and an experienced chymiſt aſſured 
me, that the like thing happened to him. I had alſo another vial cor- 
oded by a diſtilled liquor of vitriol, that contained more phlegm than 
dil: but ſome acid menſtruums will not corrode ſo readily, if they are 
ery ſtrong, as when diluted with a convenient quantity of water, Thus 
o oil of vitriol it ſelf, when employ'd to make Vitriolum Martis, we add 
ater, that it may the better diſſolve the iron. And it ſhou'd ſeem as if 
ut vitriol had ſome peculiar faculty of penetrating and fretting glaſs ; for 
litilling a pound of Danzzic vitriol, and a pound of ſea-falt, when the for- 
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zonder had been very lightly calcined, and the latter decrepitated ; we after- 
des at WP'ards found the heat had here and there melted it, and that the fluxed Caput 
quam. rtuum had corroded the glaſs, fetching off films from it; and thoſe 
a per. Nets which did not appear to the eye thus manifeſtly waſted, ſeemed, by 
c, and WWcir great brittleneſs, to have been penetrated, ſo that their texture was 
1s na oiled by the ſaline, and vitriolate corpuſcles. 
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fly off in odorous exhalations. I have made a metalline compoſition, which Puysics. 
looked like gold, and of which, I cauſed a ring to be caſt, that retained 


Glaſs being reputed the moſt compact body we know, it will be expected of z/a/+ 
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Common glaſs is not uſually pervious to chymical liquors, th“ ſtrong and ſabtile, 
nor to the directly viſible, or edor able expirations of bodies; tho" abe 
ſpeaking, it is pervious to ſome corporea! ſubſtances. 


As for the firſt part of the propoſition ; it is manifeſtly agreeahle tg 
common experience, that in well- ſtopp'd vials, the moſt ſubtile and pier. 
cing menſtruums, whether acid, ur inous, or volatile, may be kept, And 
theſe, tho? in diſtillation, they are often greatly agitated, and perhaps ſub. 
tilized by heat, yet if the luting, that joins the receiver to the retor, 
be very firm and cloſe, will often burſt the receivers to pieces; which pro- 
bably would not happen, if the ſpirits could inſinuate and preſs thro' the 
pores of glaſs. It may be pretended, that ſuch veſſels are thick; but 
having procured very fine bubbles blown extremely thin, I could ng 
find, that either dry ſalt of tartar, would relent in one, that long lay 
under water, or that ſtrong ſpirit of ſal-armoniac would penetrate anq- 
ther, which we kept for a great while immerſed in it. Theſe, and ſome 
other trials, have made me very diffident of the experiments delivered by 
ſome men, as to the pervioutneſs.ef ordinary glaſs veſſels to chymical li 
quors; as that mercury and Aqua fortis, being digeſted together in a bot 
head, may, by rubbing the outſide of the glaſs, be made viſibly and pal- 
pably to traniude: which experiment I purpoſely made with care, but 
without ſucceſs. After all, it muſt be remembred, that I here ſpeak 
of what uſually happens: for in ſome extraordinary caſes, I do not 
abſolutely deny, that the general rule may admit of exceptions ; which 
are likelieſt to take place, when the peculiar texture of the glaſs is ſlight; 
or when the bodies to pervade it, are vehemently agitated by heat; 0 
when, beſides both theſe, their particles chance to have a particular fitne!s 
to that particular glaſs, they are to paſs through. I have ſeen a gil 
ſo loft, that veſſels of it would be manifeſtly prejudiced by liquors, nt 
conſiderably ſharp or corroſive, if they were put in very hot. I have allo 
heard another fort of glafſes complained of by diſtillers, as ſubject * 
be injured by corroſive liquors. And I once knew a phyſician, whom ge. 
veral chymiſts ſuſpected to have the philoſopher's ſtone, but debating 5 
principles freely with him, he own'd he had been miſtaken, and frank 
gave me an ingenious account of his 13 wherein the principe 
thing which dazzled him, was, that he had reduced the matter he wrong 
upon real gold, to ſuch a degree of fuſibility, and ſubtilty, that when 
he gave too ſtrong a fire, as miſtake or curioſity made him ſeveral times 
do, the finer part of the metal would ſweat through his glaſſes, and 
ſtick ſomerimes to the outſide of them, and ſometimes to the neighbour 
ing bodies, I objected, that he might here be miſtaken, and that wh 
he thought had come out by tranſudation, rather iſſued at ſome {mal 


unheeded crack; but he replied, that he had made the obſervation 0 
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ren, and with ſuch care, as had fully ſatisfied him it was a real penetra- 


this matter, having once diſtilled ſpirit of harts-horn, with a very ſtrong 
Fre, into a large and thick receiver, but of a coarſe kind of glaſs; it ap- 
ed that the _ it ſelf was penetrated by ſome fumes, or ſubtile F. 
or, that ſettled, in ſtrongly ſcented drops, on the outſide of it. But ſuch 
ſtances being very rare, and happening but in ſome caſes, or conjunctures 
f circumſtances, they affect not the truth of the firſt part of our propo- 
tion, in the ſenſe wherein it is delivered. And as to the ſecond part, 
hich aſſerts the 1 of glaſs to ſome corporeal ſubſtances, it ap- 
ears from the free ingreſs and return, which our ſealed thermometers 
hew, the atoms or corpulcles of cold and heat, are allow'd to make thro? 
he pores of glaſs, that contains the riſing or falling tincture, or other 
jquor. And the effluvia of a load-ſtone will invigorate ſteel in hermeti- 
ally ſealed glaſſes: nay, the effluvia of the earth, are readily tranſmit- 
d thro' glaſs, and will operate on iron, in veſſels hermetically ſealed. If 
git be, as probably it is, either a ſubtile, and rapidly moving body, or 
t leaſt requires ſuch an one for its vehicle, it is poſſible for a body, with- 
ut difficulry, to paſs through the pores of glaſs ; ſince, by the help of 
oht, we can clearly ſee the dimenſions, ſhapes, and colours of ob- 
& included in glaſſes. And bodies, far leſs ſubtile than thoſe which 
inſtitute or convey light, may permeate glaſs, if they be aſſiſted by an 
petuous motion, or a briſk impulſe; as T have found by the increaſe of 
eight in ſome metals, expoſed, in hermetically ſealed glaſſes, to the acti- 
of flame. And, without any ſenſible heat, I think it not impoſſible, 
at glaſs ſhould be freely penetrated by ſome kind of corpuſcles, which 
appen torove about in the air; for, having in two or three vials, cloſely 
opp'd, kept a certain tranſparent, colourlefs liquor, it would by fits ac- 
Ire, and loſe an high colour; tho* I could not reaſonably impute the 
ages to any other cavrſe ſo probable, as the admiſſion and excluſion of 
me particles, which at that time happened to ſwim in the air, and now 
Id then to invade, or deſert the liquor. | 


lidings, For tho? it be, in ſome caſes, rather painted, or ſuperficially en- 


9 elled, than tinged; yet, in others, the pigment appears to pierce a little 
ankly reath the ſuperficies of the glaſs; and the yellow colour will not on- 
\cipal i go deeper, but ſometimes ſeems to penetrate the whole glaſs from 
ought eto file. The methods of ſtaining it, having been hitherto known 


to few, the artificers are ſhy of their ſecrets; tho? we know, in general, 


time r it is done by covering the plates with mineral pigments, laid on beds 
„ and beaten lime, or ſome other convenient powder, and kept for ſeveral 
\bour- sin a ſtrong fire, yet not ſtrong enough to melt down the plates; by 


ch means the pores of the glafs being much opened, and the pigments 
ewiſe agitated, and ſome of them, as it were, vitrified with it, they are 


de either to pierce into the plate, or at leaſt to ſtick very cloſely to it. 
Vor. I. Nun But 


on of the 2 by the attenuated metal. But whatever be judged of 


There is another argument for the poroſity of glaſs, to be drawn from e of 
me of the ways of colouring it, for the windows of churches, and other glaſs. 'S 


458 The PoROSTTY of BoDIEõò. 
| PH YSICS. But to ſhew, more particularly, that glaſs is porous,. we took filyer ealcineg 
— b. Nu ſulphur upon it in the open air, and laid it upon a piece of oh, 
b A and plac it, with the pigment uppermoſt, upon a few quick coals tg neal 
a while; we gave it about ſuch a degree of heat, as might make, and kee 


art of flain- 
ing %; be 
40fl. 


Whether the It may here be aſked, whether glaſs can be tinged quite through m 


communicated not properly by mere penetration of the pigment, butt 


it red-hot, without fuſion; and then ſuffering it to cool by degree, u. 
found that the glaſs had acquired a yellow, and almoſt a golden colour. not 
to be waſhed off, or taken away without ſuch ſcraping as would ſpoil the 
glaſs it ſelf. And, by the way, it is remarkable, that if the fire be mage 
too ſtrong, the dyed glaſs, when held againſt the light, appears of a gg. 
den or yellow colour; yet when held from the light, looks blue, Whe 
ther the gold - colour, produced by ſilver, favours the hopes of thy 
chymiſts, who work on that metal, upon preſumption, that it is hut u 
ripe gold, I muſt not here examine. But, ſince yellow is not the d 
lour of filver, the yellowneſs, acquired by our glaſs plates, ſeems u 
argue, that the ſubilance of the particles of the ſilver has penetratx 
into the glaſs; there appearing no way ſo ready to account for this chug 
of colours, as by ſuppoſing the particles of the ſilver to be wrought on þ 
the fixed ſalts, and other: fine parts of the glaſs ; ſince we know, th 
metals may afford differing colours, according to the ſaline and other be 
dies that work upon them; as copper with ſpirit of urine, which about 
in volatile ſalt, gives a deep blue; with ſpirit of ſalt, a fair green; an 
with Aqua fortis, a colour that participates of both. And in making gli 
of lead with minium and white ſand, or cryſtal, the glaſs it ſelf, if we 
prepared, is uſually of an amethyſtine colour: but if a due proportion 
calcined copper be put to it, this metal will not communicate its own te 
diſhneſs to the glaſs, but ſo good a green, that ſometimes pieces 
this glaſs, ſuch as we have cauſed. to be cut, and ſet in rings, might 
*—_— thoſe. who judge of ſtones. only by the eye, paſs for tolerab 
emeralds. 


a red? and whether the art of dying glaſs be now altogether loſt? N 
can anſwer the firſt queſtion in the affirmative ;.. tho? the red tincture bei 


the incorporation of it. with the glaſs, or its materials, by the help of tul 
on, I think the experiment of no great uſe in our preſent enquiry : and a 
the ſecond queſtion, I wiſh it may be cautiouſly ſtated. For upon! 
burning of St. Paul's Cathedral in Landon, many pieces of the red ol 
were found broken, and ſcattered about, ſome of which I procured 
when I came to examine them narrowly, I was confirm'd, that the n 
neſs did not penetrate the whole glaſs ; for, tho' in other poſtures nolu 
thing could be diſcerned, yet when I. ſo held it, that the ſurfaces of i 
a lay in a level with my eye, between it and the window, ſo that d 
Yroken edge was next my eye, I could plainly ſee the lower part of ! 
plate to be of ordinary uncoloured glaſs, upon which there lay a very! 
plate or bed of a tranſparent. red pigment, which, it was not impolit 
in ſome places to ſcrape off. But to return to thoſe colorations, that ſæ 
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wo penetrate the pores of glaſs; I h 

I ad on 1 ; 
- as = gold amalgamed with ſuch bites _ 23 in a ſmall Pavysrcs. 
nd in the diſtillation — OS they preſently =o 23 t 
efore it fl common mixture, | er: 
Ak of the glaſs permanently ſtained — wh und the matter had, 
viſe: but bein - — _ a colour, like that of the _ in diameter of 
nd the eye, it — 21 T when it was interpoſed be tter ſort of tur- 
ws perſon, having coy a ſomewhat golden colour 2 the window 
cction, he kept them in . with a particular quick ale an induſtri- 
deen immoderately inc 3 for ſome months.; wh TIEN by my di- 
Ear included * reaſed, the ſealed glaſs burſt with 8 - he fire having 
ragment of it could 3 frangel diſſipated rk _— - _— 
nued a long ti 2 6 red. But the ſt f e the leaſt 
© 5. us . ome the matter was Fer 3 having con- 
battered into pieces — the * 4 * the upper part —— bon og, 104 
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Reft, what? HE term reſt, applied to a viſible and entire maſs of matte tree is 
commonly ſignifies ſuch-a ſtate of it wherein no motion, either 1s very 
of the whole, or its particles, appears to the eye. And in thi tion an 
ſenſe ſeveral bodies may, doubtleſs, be ſaid to be at reſt. of tho! 
No bodies at But there is alſo a more ſtrict and philoſophical kind of reſt, which we Nay 
abſolute rept. may call abſolute ; importing the continuance of a body in the ſame plac it than 
preciſely with an abſolute negation of all motion, tho*'ever ſo ſlow or in. declare 
| perceptible. And in this rigid ſenſe of the word, perhaps no bodies in the tone ; 
univerſe are at reſt, And I 
On the Epicurean hypotheſis of the world, the atoms that compoſe alli ime k 
the parts thereof are in perpetual motion. And if we admit the Ca ſpace 0 
tefian ſcheme, a ſubtile. matter conſtantly paſſes thro? the pores d The 
the moſt ſolid bodies; and therefore, in all probability, is continuity 
ſhaking the minute parts of thoſe that ſeem to be at reſt ; the eye taking erna! 
no notice of the motion: as a gentle wind, ſtealing thro* a grove, vil talline 
not, to a remote ſpectator, appear to ſtir. the leaves and twigs of tit tut, if 
trees. | tleir ſu1 
Several fluids, which appear to be continued maſſes of matter, and ne in 
reſt as much as the veſſels that contain them, yet have their conſtituei n on 
parts in a various actual motion, tho*-ſlow and unperceiv'd. emal. 
That there may be, likewiſe, ſuch a motion in the minute parts et ce, h. 
of ſilver and iron, appears by the heating of thoſe metals almoſt red hot ich ſe 
when tho? the eye diſcerns no motion, the touch will be ſufficiently affe ſtone 
by it; water thrown upon them in that ſtate will be made to boil; ap” cult: 
bare agitation, without the aſſiſtance of fire, will enable theſe metals to ng 1: 
hibit the like phenomena. ted t 
If a ſteel ſ ring be forcibly bent, and kept, for a moderate time, in ue thro 
poſture, will upon the removal of the force, reſtore it ſelf; but if M of 


tain'd very long in that poſition, it gradually loſes its motion of reſi 
| | CE tion 
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tion 5 
dy to put themſelves into another ſtate, the progreſs may be much ſlower: 
dan we uſually imagine. And this is farther manifeſt from the durable 


ime, perpendicularly, expoſed to the air. 


infor 


urpoſes 3 otherwiſe the heat of the ſun will crack and cleave it to pieces. 
And in turning, this wood, cavities of ſeveral ſizes have been found fill'd 
with conſiderable quantities of gum. Now, ſince ſo ſolid a body requires 
ſo long a time to ſeaſon it, that is, to give it a due compactneſs ; and 
fnce this ſeaſoning, ſeems. to conſiſt in the gradual avolation of the looſer, 
aqueous and more fugitive parts,. whereby the remaining ſolid ones are 
brought cloſer together; it follows, that even in the internal parts hereof, 
there muſt be a motion, tho“ too flow to fall immediately under the ſenſes. 
And, if the gum abovemention'd be generated, as 'tis probable, after the 


8. 


iter, 
ether 
n this 


1s very ſolid and 1nanimate 3. which cannot happen without an inteſtine mo- 


of thoſe of the gums. : : | 

Nay, wood of a much looſer texture will require a longer time to ſeaſon 
it than guaiacum. For ancient muſicians and makers of muſical inſtruments 
declare, that ſome lutes will require forty years to bring them to their due 
tone; if the wood be thick, and other circumſtances not very favourable. 
And I have been inform'd, that there are ſome famous inſtruments-of the 
ſime kind, which, to attain their full ſeaſoningand beſt ſound, require the 
ſpace of fourſcore years. 
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ſolidity in Jeſs than forty years, or more; hence the motion of their 
mernal parts may well be argued.. And there are ſtony as. well as me- 
tilline marcaſites, which have ſo great a motion in their internal parts, 
tut, if expoſed to the air, they will manifeft a vitriolate effloreſcence on 
tleir ſurface, and, in tract of time, burſt to pieces; of which T-have ſeen 


„ and ü 


\ſtitven Pn on the internal ſurface of a broken marcaſite,. as well as on the ex- 


ce, had a turquoiſe ſtone, wherein were ſeveral ſpots of different colours, 


urts eve | 
red hot hich ſcem' to him, for many. months, to move ſlowly from one part of 
affect e ſtone to the other. And, having the ring, wherein 'twas ſet,.. put into 
oil; e cuſtody, I drew pictures of the ſpots at different times; and by com- 
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magnetic POWET gradually gain'd by a rod of iron, ſtanding; for a long 


ſon it; ſo that it ought to- be kept for twenty years before tis fit for ſome h 


rree is cut down ; then a groſs, tenacious ſubſtance may penetrate one that 


tion among the parts of the wood, and probably, a wonderfully low one 


ome inftances. And this vitriolate eflareſcence will, as I have try*d, hap- 


emal, But what is more extraordinary, a gentleman, of my acquain- 


wing ſeveral of the draughts together, it evidently. appear'd that they 
ted their places, as if the matter whereof they conſiſted made its 
iy thro? the ſubſtance of the ſtone. And, as far as we obſerved, the mo- 
an of theſe ſpots was exceeding flow and irregular, An experienced 
FE jeweller, 
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which. ſhews the power of ſome ſecret, tho? familiar agents in na- Pavsics, - 
ure; and that, where there is a continual endeavour of the parts of a bo 


Lignum Vitæ, tho' it ſeems to be the moſt ſolid wood we know, yet I am 4s intefine 
md from good hands, that it requires a great length of time to ſea- motion in the 


of wed. 


The walls, alſo, of ſome buildings,, attain not their due hardneſs and Ster. 
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author farther adds, that upon moſt of the diamonds of the ſecond mine, Paysrcs. 
there appears a kind of greaſineſs, which ſeems to proceed from ſome inſen- Wy 
able effluvium of the ftone, condenfed by the air on the ſurface: which 

eonjeture might be examin'd by an exact balance. A curious lady, 

very nearly related to me, has a fair ruby, ſet in a rich ring, which ſome- 

times yields a more vivid fire than ordinary, and at others is manifeſtly 

more dull and cloudy, tho” this be in no wiſe owing, as ſhe expreſly aſ- 

ſured me, upon repeated obſervations, to the eloudinefs of the weather, or 

any ſuperficial foulneſs of the ſtone. 

Upon inquiry among the makers of teleſcopes, and ſuch as uſe them, Fiug glaft, - - 
found that the Yenice-glaſſes employ'd in them, wou'd ſometimes crack, 
ſpontaneouſly, whilſt they were in plates, and ſometimes after they were 
ground and poliſſ d. And I have ſuſpected that ſome ſaline corpuſcles, 
more numerous than the nature of the glaſs requires, may, by ſlow and 
imperceptible degrees, fo tend towards the ſurface of it, as either to get 
out at its pores, or crack, or burſt the glaſs, in attempting to force a paſ- 
ſage outwards. And I am inform'd by ſuch as deal much in glaſs, that 
there will ſometimes, eſpecially in the winter and very moiſt weather, be a 
kind of efloreſcence, of a ſaltiſh taſte, manifeſtly diſcernible upon the ſur- 
face of their glaſſes. I have, alſo, a thick glaſs cup, that was, ſoon after the 
making, ſo flaw'd with a. multitude of little cracks, that at a diſtance it 
look'd white, and not tranſparent. I have, ſometimes, alſo, had veſſels, and 


IJ 
ing 
ach 
the 
arts 
en 
aps, 
dies. 
eve 
"IS; 
dqu- 


ns in 

ing other bodies of glaſs conſiderabiy thick, which, of their own accord, have 
e of WW ſuddenly, and with noiſe, broke to pieces, tho? ſome of them had been well 
ſome nealed. And the like, upon inquiry, I find has frequently happen'd to glaſs- 


2 far men and others; particularly, ſeveral pieces of large ſtrong looking-glaſſes, 


pf the broke in this manner, have been ſhew'd me, by the maker, who aflured me 
nol, this wou'd ſometimes happen, after they had long ſtood in his ſhop; when 
arm bey wou'd fly aſunder with ſuch violence, as to break ſome adjacent plates, 


tac? thick and ſtrong. Nay, this diſpoſition to break, has continued in ſome 
forts of glaſs for ſeverel years; particularly in a parcel that had lain by for 

above four years; which when the maſter of a glaſs-houſe came, as he told 
me, at length to open, and range in order, a fourth, or a third part of the 


tain'd 
e pro- 


| Wiil- 


o time rhole number, ſoon after crack*d ſpontaneouſly. Now whether we ſolve 
t, and Miele phenomena on the atomical or Cartefian hypotheſis, there will ap- 
whole er to be an inteſtine motion in glaſs ; which being eaſily made electrical 
d ino iriction, and as eaſily crack'd by applying a hot iron firſt, and then cold 
ly : ter to a part of it, farther confirms this doctrine. Glaſs, alio, ſwells con- 
ie finds derably, or alters its figure after *tis blown, and ſeems to be ſufficiently 
them, oled. For when white glaſſes are blown into a mould, they cannot, 
911", ben cold, be put again into the ſame ; and require the cells of guard- 
ones Gals to be larger than the mould. From the whole, I will not poſitively 
groun er, there is no ſuch thing as abſolute reſt in nature, but, probably, 
vob fre is not; ſince we have not found it in thoſe bodies, where it might, 
0 1 th reaſon, be the moſt expected. | 
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The common HE famous diſtinction between the natural and preter-naturil " „ th 
notion of the or violent ſtate of bodies, as well inanimate as animate, ha Wy 
_ been univerſally admitted; and | es Ihe - 
preter-natu- = been y admitted; and hypotheſes and reaſoning a, be 
ral ftates of daily, without the leaſt ſcruple, founded upon it, as if it were molt cer x 

bodies, ob- tain, that nature had Napa framed bodies in a determinate ſtate, and . th 
2 * were always watchful that they ſhould not by any external violence be pu be Fr. 
27 miſapplied. out of it. Kar 
= But notwithſtanding ſo general a conſent in this point, I confeſs, I cu. 1 
not yet be ſatisfied about it, in the ſenſe wherein it is uſually taken. *Ti 0 ag 
not that I believe, there is no ſenſe wherein a body may be Cid to be in i 5 
natural ſtate; but that I think the common diſtinction of a natural and r a li 
violent ſtate of bodies has not been clearly explained, and conſiderut . J ag 
ſettled ; and that it is not only ill grounded, but oftentimes ill apple... Prog 
For, ſince whatever ſtate a body is put into, or kept in, it obtains or ft * 0 he 
tains that ſtate, according to the univerſal laws of nature; in this ſeal r ulcles 
the body propos d muſt be in a natural ſtate: but, upon the ſame grog Sc 
*twill be hard to deny, that thoſe bodies which are ſaid to be in a vid F * 
ſtate, may, alſo, be in a natural one; ſince the violence, they are preſums ip f I 


to ſuffer from external agents, is, likewiſe, exerciſed no otherwiſe than & 
cording to the eſtabliſhed general laws of nature. *Tis true, when . 
00 
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look upon a body as in a preter- natural ſtate, they have an idea of it dif- Puvsics. 
erent from that which they had whilft they believ'd it to be in a natura 
one: but perhaps this difference ariſes chiefly from hence, that they do 
not conſider the condition of the body, as it reſults from the univerſal 
laws ſettled among things, and relates to the univerſe; but eſtimate it 
with regard to what they ſuppoſe is convenient or inconvenient for the 
particular body it ſelf. However, it ſeems to me, that the determining 
1 body to be in a natural or preter-natural ſtate has much more in it, 
either of caſual, or arbitrary, or both, than they are aware of. For, 
we often think a body to be brought into a violent ſtate, not be- 
cauſe the former was really leſs ſo, hut becauſe there is a notable 
change made in it, by ſome agent, which we alſo take notice of ; 
whereas, before the action of that agent, if the body were under any 
violence, *twas exercis'd by uſual, but unobvious agents; tho' per- 
haps, their action were not leſs, but diſregarded more. And ſome- 
times, alſo, no more is to be underſtood by a body's being forc'd from 
its natural ſtate, than that it has loſt what it had immediately, or a 
conſiderable time, before ſome notable change. 
Now, matter being deſtitute of ſenſe and appetite, cannot be truly 
and properly ſaid to affect one ſtate and condition more than ano- 
ther ; and conſequently has no true deſire to continue in any ſtate, 
rr to recover it when once loſt : and inanimate bodies are in their 
ſtate, not as the material parts they conſiſt of choſe. or deſired to make 
hem, but as the natural agents which brought together and rang'd 
hoſe parts, actually made them. Thus, a piece of wax is unconcer- 
ed, whether you give 1t the ſhape of a ſphere or a cone ; and whether, 
hen it has that form, you change it into any other; the matter ſtil] 
etaining, without willingneſs or unwillingneſs, becauſe without percep- 
lon, that figure or ſtate which the laſt action of the agent determi- 
ed it to, and let in. | | 
The moſt uſual inſtance produced to ſhew, that a ſtate is natural 3 3 
0 a body, and that being put out of it, by external cauſes, it will, a 8 
pon the ceſſation of their violence, be reſtored thereto, is, that wa- thaw'dice, as 
er being heated by the fire, returns to its native coldneſs, as ſoon as ice is frozen 
at adventitious heat vaniſhes; and ſo when, by an exceſs of cold, it “er. 
 congeal'd into ice, it, upon a thaw, loſes that preter-natural hard- 
eſs, and recovers the fluidity naturally belonging to it: and the ſame 
ay be, likewiſe, ſaid of butter, which, being melted by external heat 
t a liquor, does, upon the ceſſation of that heat, grow a conſiſtent 
dy again. But as to the coldneſs whereto water heated by the 
re, returns when *tis remov'd thence, it may be ſaid, that the ac- 
ured heat conſiſting but in the various heat and briſk agitation of the 
Irpuſcles of the water by an external agent, it is no wonder, when 
om. agent ceaſes to operate, that the effect of its operation ſhould 
1090 aſe too, and the water be left in its former condition; whether we 
s y wi poſe it to have been heated by the actual pervaſion of the cor- 
2 or. I. Ooo puſcles 
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Physics. puſcles of the fire, which by degrees fly away into the air; cr 4, 

WY NL the heat proceeds from an agitation imparted by the fire to the 
ueous corpuſcles, which muſt, by degrees, loſe that new agitation, h 
gradually communicating it to the contiguous air and. veſſel; 0 
that, if the former agitation of the parti les of the water were, 3 
is uſual, much more languid than that of our organs of feeling, it 
which faintneſs of motion, the coldnefs of the water conſiſted, there wit 
be no need of any poſitive internal form, or any care of nature to ze. 
count for the waters growing cold again. This may be confirmed by: 
conſidering what happens to ice, which is ſaid to be water brought 
into a preter-natural ſtate by an exceſs of cold. For, I doubt, wil 
not be eaſily demonſtrated, that, with regard to the nature of thing, 
and not to our arbitrary ideas of them, ice is water preter-naturall 
harden'd by cold, and water not ice preter-naturally thaw'd by hex, 
For if you urge, that ice, left to it felt, will, when the frigorif 
agents are removed, return to water; I anſwer, that, not to mentia 
the ſnow and ice that lie all the ſummer long unthawed upon th 
tops of the Alps and other high mountains, I have learn'd, by in. 
quiry, purpoſely made, from a phyſician, who for ſeveral years pra 
tiſed in Muſcovy, that in ſome parts of Siberia, the ſurface of thy 
ground continues more months of the year frozen, by what is call 
the natural temperature of the climate, than thaw'd by the heat d 
the ſun; and that a little beneath the ſurface of the ground, the wa 
ter, which chances to be lodged in the cavities of the foil, continue 
frozen all the year; ſo that, when in the heat of ſummer the field 
are coverd with corn, if you dig a foot or two deep, you fhal 
eaſily find ice and a frozen ſail : whence a man born and bred i 
the in-land part of that country, and inform*d only by his oy 
obſervation, may probably look upon water as ice violently melte 
by the ſun, whoſe heat is there ſo vehement, as to ripen the ber 
veſt in leſs time than in our temperate climates, will be eaſily ct 
dited. 

IVhrther a li- On the other ſide, we in England look upon melted butter, as brougi 

quidor 20% into a violent ſtate by the operation of the fire; and therefore thi 
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| herein 
— that, when being remov'd from the fire, it becomes a conſiſtent bo euent 
one of butter, again, it has but recover'd its native conſtitution, But there are Egle, 
&C. veral parts of the Eaſt-Indies, and, I doubt not, of other hot coun «1 
tries, where the Inhabitants, if they ſhould ſee conſiſtent butter, And as 
ſometimes by the care and induſtry. of the Europeans they may ve ſliv 

they would think it brought to a preter- natural ſtate, by ſome ati upon 

cial. way of refrigeration. For in thoſe parts of. the Indies I ſpeak "Wit he \ 

the conſtant temper of. the air being able to entertain as much e of | 

tation as ſuffices. for fluidity in the parts of what, in our climu ſenſe 


wauld be butter, it were in vain to expect, that, by being there | 
to it ſelf in the air, it ſhould become a conſiſtent body. And Y 


ar; 
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learbd, by diligent inquiry of ſea-men and travellers, both Eugliſp and Pavacs. 
others, who were eye witneſſes of what they told me, that, in ſeve- WWW 
ral parts of thoſe hot regicns, butter, unleſs by the Zuropeans, or their 
diſciples, purpoſely made in the cold, remains fluid all the year long, 
and is fold, or diſpens'd, not as conſiſtent bodies by weight, but as 
liquors, by meaſure. To ftrengthen this obſervation, I ſhall add, that 
a learned man, who practisd phyſic in the warmer parts of America, 
firmed to me, that he met, in ſome places, with ſeveral drugs, which, 
tho! they there ſeem to be balſams, as turpentine, &c. are with us, 
and retain'd that conſiſtence in thoſe climates ; yet when they come 
into our colder regions, harden into gums, and continue ſuch both 


ings, inter and ſummer. On the other hand, inquiring of a traveller, versd 
all Wn phyſical affairs, about the effects of great heat in the in- land part 
heat 


pf Africa, where he had = been 3 he told me, among other things, 
hat rofin of Falap, which, when he carried it out of England, was of 
conſiſtence not only dry, but brittle, did, when, and a while before 
e came to Morocco, melt into a ſubſtance like turpentine ; ſo that 


V Ihe ome of it which he had made up into pills, would no longer re- 
; Prac un that ſhape, but remain as it were melted all the while he ſtayed 
of the: the neighbouring country; tho? when he came back to the borders 


f Spain, it return'd to its former conſiſtence. And having my ſelf confi- 
erd ſome parcels of gum Lacca, newly brought aſhore from the Eaſt- 
Ic WA ies ; tho” it be a hard and ſolid gum, yet I found by ſeveral in- 
itinuey ces, that, in paſſing thro? the torrid zone, various pieces of it, not- 
held fithſtanding the ſhelter afforded it by the great ſhip it came in, had 
| hal en, by the heat of the climate, melted, and made to ſtick toge- 
red u er; tho? afterwards they regain'd their former conſiſtence, but not 


1s e eogecher their former colour. And I learn'd from a particular ac- 
meltet aintance of mine, who brought me ſeveral rarities out of America, 
ae d, having at the place where 'twas made, among other things 
ly cerned himſelf with a quantity of the beſt aloes, he obſerved it to 


, whilſt he ſail'd thro* very hot climates, ſo ſoft, that, like liquid 


brought ch, it would often have fallen out of the wide-mouth*d veſſel 

e therein he kept it, if he had not, from time to time, been careful to 

nt booevent it: but when he came within a hundred leagues of the coaſt 

are E En21ond, it grew hard, and ſo continued; tho? this were in a very 

It cu em ſeaſon of the year, being about the dog-days. | 

ter, And as to that moſt obvious body, the air, or atmoſphere, where- Whether tie 
nay ve live and breathe, tho? ſeveral opinions and arguments are foun- EE 
ne artil upon what authors call its natural and preter-natural, or violent ſtate, , ..:.,: 

peak d he who conſiders, will find it no eaſy thing to determine what fate. 

uch r of the air ought to be reputed its truly natural ſtate, unleſs in 

clima ſenſe of that expreſſion. I will not inſiſt on the heat and coldnets of 

there M air; for thoſe being manifeſtly very different in the depth of win- 

xd 1 11S, and in the heat of ſummer, and in differing regions of the air, as 


leut the top and bottom of high mountains, at the fame time, and con- 


Ooo 2 ſtantly 
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Paysrcs. ſtantly in different regions of the earth, as in Barbary and Greenland 
WYRLS *twill not be fo eaſy to determine, what is its natural ſtate : but thi 
| only which I ſhall now conſider, is its ſtate or tone in reſpect of n 
rity, and denſity. For, ſince the air is ſuppoſed to be condenſed b 
cold, and expanded by heat, I demand, at what time of the yey 
and in what country, the air ſhall be reputed to be in its natyy 
ſtate? If you name any one time, as the winter, or the ſummy 
I aſk, why that muſt be the ſtandard of the tone of the air, the 
than another ſeaſon, or at leaſt excluſive of all others? The li 
difficulty will alſo ariſe about the climate or the place. And the 
ſcruples are the more allowable, becauſe learned men have deliver 
that in ſome countries the mercury in the Torricellian experiment, | 
kept higher than in others, (as in Sweden than in Lady; and our barg 
meters inform us, that often in the ſame place and day, the quick. f 
ver in the ſame inſtrument conſiderably varies its height; which ſheyg 
that the air or atmoſphere muſt neceſſarily vary its weight, and thereforg 

probably its degree of rarity or denſity. 
But I have a further conſideration to propoſe in this affair: for, wh 
if it ſhall appear, that neither in winter nor in ſummer, in Sweden q 
in Jtaly, or in whatever country, region, or ſeaſon you pleaſe, the a 
we breathe is in any other than a preter-natural ftate ; nay, 
even when we have vehemently agitated and expanded it, by an in 
tenſe fire, it is not yet violently rarified, but violently crouded; u 
| leſs, in the ſenſe above-mention*d, we underſtand the preter-natural fat 
| of rarification in the air with reſpect to the tone it had before the l 
notable change was produc'd in it? This will, I queſtion not, {et 
a ſurprizing paradox: but yet, to make it probable, we need 6 
ly reflect upon two or three air-pump experiments; whereby it 3 
pears, firſt, that the air being a body abounding with ſpringy pi 
| cles, not deſtitute of gravity, the inferior muſt be compreſs'd by 
| weight of all the incumbent : and next, that this compreſſion 1s 
| great, that tho* by the heat of the fire we could not bring a po 


tion of included air to be expanded to above fourſcore times its f 
mer dimenſions ; yet without heat, by barely taking off the preli 
of the ſuperior air, by the help of our pneumatical engine, 
was rarified more than twice as much: and I have, more than on 
rarified it into above five hundred times its uſual ſpace ; fo that 
| | according to what is generally allow'd and taught, a body be ti 
in a preter-natural ſtate, when by an external force it is kept n 
condition from which it inceſſantly tends to get free; and if it 
then moſt near its natural ſtate, when it has the moſt proſperoul 
endeavoured to free it ſelf from external force, and comply wich! 
never-ceaſing tendency ; if this be ſo, I ſay, then the air we | 
is conſtantly in a preter-natural ſtate of compreſſion by external for 
And when it is moſt of all rarified by the fire, or by our &g" 
its ſprings have far more conveniency than before to diſplay e 
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eres, Which they continually tend to do, it anſwerably approaches Pavysrcs. 


I 10 its natural ſtate, which is to be yet leſs compreſſed, or not at all. V 
Fd 1 have carefully try'd, for many months together, that, when 
2 air has been rarified much more than even a vehement heat will 


ring it to be, yet, if it were fenc'd from the preſſure of the exter- 
I air, it would not ſhrink to its former dimenſions: as if it had 
een put into a violent ſtate, from whence nature would reduce 


Imer, : - a 

the t; but it continued in that great and ſeemingly preter- natural de- 
ere of extenſion, as long as I had occaſion to obſerve it. We might 
the ere ſhew, that this odd conſtitution of the air is ſo expedient, if 


wot neceſſary for the motion, reſpiration, and other uſes of animals, 
nd, in particular, of men, that the providence and goodneſs of the 
viſe author of the univerſe is thereby ſignally declared. But we 
re not here to employ final cauſes. From the whole we may learn 
vo conſiderable things. And firſt, from what was faid of the air, 
he natural ſtate of a body may, ſometimes, be allow'd to be not 
bat which it really has a tendency to attain, but that whereto it is 


wrought, and wherein it is kept by the action or reſiſtance of neigh- 
den ofWouring bodies, or by ſuch a concourſe of agents and cauſes as will 
the iet ſuffer it to paſs into another ſtate, And ſecondly, we may hence 


un, that, whatever be ſaid of nature's never miſſing her aim, and 


it ger; violent is durable; yet, bating an inconſiderable porti- 
1; 1 of aerial particles at the upper ſurface; for aught we know, the 
ral hole maſs of the air we live in, and which ſurrounds the terra- 


veous globe, has been from the beginning, and will to the end of the 
orld, be kept in a ſtate of violent compreſſion, 
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UNREGARDED MOTIONS. 
| | motion 
OW ſuperficially foever the local motion of bodies is uud e 
of by the ſchools, who aſcribe almoſt all ſtrange things to ſub nl fo 
| ſtantial forms; we, who endeavour to reſolve the phenomena” de. 
of nature into matter, and motion, guided according to ſettled a5 * * 
muſt duly. obſerve its operations. And tho* mathematicians and pi. 1 ad. 
loſophers have, of late, applied themfelves to conſider the nature and ther are 
laws of motion, yet the ſubject can never be too much cultivated," 
and ſome parts of it have ſcarce hitherto been touch'd upon“. » Wo 
Bu uy, Up 

| per, the 
»The laws of motion, and colliſion, both, « downwards. A top, whoſe parts, by te hen a 
in elaſtic and unelaſtic bodies, in all kinds] ſon of their coheſion, conltantly turning a cor 
of mediums, and in all poſſible caſes, are] form a rectilinear motion, wou'd ſpin ul | May uſ 
demonſtrated by the geometricians of the Jaſt | it is ſtop'd by the reſiſtance of the ail ack to t 
and the preſent age ; as 1 Y « but the vaſt bodies of the planets and d ally ſtr 
Dr. Wallis, Sir Chr. Wren, M. Hangents . | mets longer preſerve their progreſlive ct me end 
Varignon, the Bernoull?s, Dr. Keil, and a- | ©* cular motions, in ſpaces where they nd ell the he 
bove all, by the great Sir Jaac Newton, | ** les reſiſtance. Wards th 
whoſe three axioms, or grand laws of mo-| -2. ** Every change of motion muſt be pi Wancing 
tion, for their extreme uſefulneſs in philo- | © portional to the moving force imprebt le other, 
ſophy, we ſhall here ſet down, as they are | and happen in the ſame trait line wie other, a 
deliver'd by the incomparable author him- | in that — is directed. t 
ſelf. Ss « If a cer:ain force produces a certain f bod, 
1. % All bodies will for ever remain in tion ; twice that force will produce doe ge of 
„their ſtate either of reſt or uniform rec- <* that motion; and thrice that force ebe ch 
* tilinear motion, unleſs compell'd to change | that motion ; whether it be imprels'd A Freſſaur 
« either ſtate by ſome force impreſs'd upon | at once, or by ſucceſſive degrees. An eh ac 
them. DIE « this motion, having always the ſame d 9%! « 
« ProjeCtils continue in their motions, ba- | <* retion with the power that cauſes | of the 

oc bing for the reſiſtence of the air, and the | «+ muſt, if the body were before moving 10 
BD gravity, whereby they are impell'd | « ſame way therewith, be added to b 


moi 


motion of that body ; if a contrary way, 

be ſubſtracted from. it; if impreſs'd ob- 
eated liquely, it muſt be added obliquely ; 
ſub. and ſo be compounded with it, according 
mend to the dire tion of both motions. 

3. „Re. action is ever contrary to and 
laws, equal with action; or in other words, 
phi- the action of two bodies upon one ano- 
and or] are always equal, but in contrary. di- 

Tectione, f 
vated, © Whatever preſſes or draws a body, is 
it ſelſ equally prefſed or drawn by that bo- 


per, the finger is preſs'd by the ſtone. 
hen a horſe. draws a ſtone by means 
df cord faſten'd thereto, the horſe, if 
may uſe the expreſſion, is equally drawn 
die ir WF 2 the ſtone; for the cord being e- 
ho Way ſtretch'd both ways, will by. the 
offive Cl me endeavour to relax it ſelf, force as 
they ful {ll the horſe towards the ſtone, as the ſtone 


by rea 
turning 
ſpin ul 


it be pro Wancing forwards, as much as it retards 
more e other, If one body ftrikes againſt 
ine wit bother, and by its force changes, in any 
mer, the motion of: that other; the 
ertain ut 2 body will, likewiſe, ſuffer the ſame 
'uce doch arge of motion, but in a direction con- 
orce ue the force of the latter; becauſe 
npreſs9 u 4 preſſure in this caſe is mutual. Now 
es. Al luch actions as theſe, there happens 
» ſame d | equal change, not of the velocities, 
" cauſes ol the metions of the bodies conces- 
moving dl 
led to l. 

modi 


Wards the horſe; and hinder the one from 


| 


| 
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But, before J enter upon particulars, I muſt premiſe in general, that Puyscs, 
ve are not to look upon the bodies, wherewith we are concern'd, 25 L YAY 
o many lumps of matter, which differ only in bulk and ſhape, or 
that act upon one another merely by their own diſtin and par- 
cular powers; but as having peculiar and different internal textures, 
well as external figures; on account of which, many of them muſt 
de conſidered as engines, ſo framed, and 
it ſometimes agents, of themſelves. invalid, may have notable ope- 
ations upon them; becauſe a great _ of the effect is due to the 
ion of one part of the body it ſe 
e, perhaps, more accounts, than we. have yet 
hich. local motion may perform conſiderable things; and therefore 
would not be underſtood to exclude the reſt, 
ter take notice but of a few of theſe accounts. 
weral things, upon account. whereof. we ufually overlook, or under- 


placed among other bodies, 


f upon another T. And there 


thought of, upon 


tho* I ſhou'd here- 


Now amongſt the 


ned; I mean, if thoſe bodies are not 


« otherwiſe hinder'd. For the changes of 


«+ velocities, which, in like manner, hap- 
pen in contrary directions, mult ſince, the 
|. ** motions are equally changed, be recipro- 
* cally proportional to the bodies. And 
this law holds good in attraQtion.” 

Many excellent corollaries flaw from theſe - 
laws. As a ſpecimen, take the following, 


which is demonſtrated from them by the au- 
thor. himſelf, and made great uſe of in his 


? philoſophy. . 
By ly. Upon preſſing a ſtone with the fin- : 


« A body, meving with a compound force, 


will delcribe the 
% gram, in the ſame time that it wou'd. 
* the ſides thereof, 


iagonal of a parallelo- 


if that force were di- 


«« vided,” From hence the effects of all 
the mechanical powers are eaſily demons 
ſtrated ; hence all compound motions are re- 
ſolvable into ſimple ones; and hence Sir- 
Iſaac has proved, that the planets move in 
fix'd plains, and deſcribe areas about the fun, 
proportional to the times. Sce Newton. Prins 
cip. P. 12, 13, 34, 

ff AM. N. K.. — us, that the ſimple mo- 
tion of a mill turn'd a bottle of wine, which 
was fix'd to it, into excellent vinegar, in 
three days time; and that, by the ſame means, 
he had ſrom a pound of quick ſilver, in 
three months time, four or ſive ounces of a 


blackiſh powder. 
9. 14% 


Hiſt. de Acad. A. 1700. 
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Physics. value the efficacy of local motions, the chief are referable to the 10 
A lowing obſervations. | J beca 
The great . 1. We are ſeldom aware of the great efficacy of celerity in ſmall Jodi 
eacyofeelerily. and eſpecially if they move but thro a ſmall ſpace . What rapid moto 
can do, may be judged by the powerful effects of bullets, ſhot oy, N 
our common cannons, in compariſon of the vaſt and unwieldy bay 
ing-rams of the ancients. Other examples of a like nature might H celer 
alledg'd ; but the latter part of the propoſition is what I am mo puſcl 
concern'd to prove. one 7 
Having ſometimes cauſed an oblong piece of iron or ſteel ty þ by t 
turned, and placing my naked hand, at a convenient diftance, to n aga 
ceive the little fragments as they flew off from the rod; they ye in th 
ſo intenſely heated, by the quick action of the tool upon them, t that | 
they ſeem'd almoſt like ſo many ſparks of fire. And an expert wat y th 
man in braſs aſſured me, that the heat in the little fragments thro 
off, when he turn'd that metal, was ſometimes very offenſive to to me 
eyes; and that when he employ'd a rough tool, which took off grey 
chips, he had found the heat ſo vehement, as not only to ſcorch 
eye-lids, but the hard ſkin of his hands; for proof whereof, he ſhelf"!!! | 
ed me a little bliſter, which had been ſo raiſed. And I learn'd fy 
a famous artiſt, employ'd about the finiſhing of caſt ordnance, th 
when with a ſtrong peculiar engine, he and his aſſociates turn'd great gu 
to bring the ſurface to a ſmoothneſs, the tools would ſometimes Hg of 
off bits of metal, ſo heated, as to burn the fingers of thole who ve 
tured to touch them. An experienced artificer alſo, aſſured me, that i erce o 
ning in braſs, the little fragments acquired an intenſer heat, th 
thole of iron. And cauſing an artificer very briſkly to turn a pie 
of ordinary wood, whilſt I held my hand not far from it, the i A beme. 
which flew off, ſtruck it in many places, with that briſknels, 
*twas with pain I endur'd the heat, they produced. It is farther cn 
derable to our preſent purpoſe, that by an almoſt momentary pet * 
on, with no great force, the parts even of a vegetable, may not only | 
intenſely heated, but brought to actual fire; as we have tried by pon hci. 
ſtriking a good cane with a ſteel, or the back of a knife; for upon! 
colliſion, it would yield ſparks like a flint. So, likewiſe, by ſcraping ons 
loaf-ſugar with a knife, numerous ſparks will be produced; but upon WF" uc! 
colliſion of a flint and ſteel, not only fire, but even, vitrificati el, 
which the chymiſts eſteem to be the ultimate action of fire, | 
ſtantaneouſly produced; for the ſparks which here fly off, are ulu 
real and permanent parcels of ſtone, vitrified by the vehemence of * 
motion, And that this vitrification may be of the ſtone it ſeh . ng 


* of the 
Ature of c 


5. ; eee me 
for, as we juſt now ſaw, action and" cine tale 


are equal. N 


M. V 


of motion, that any body, how ſmall ſoe- 


*'Tis an axiom, or acknowledged law 55 the leaſt aſſignable velocity, ® 
ver, will move the largeſt, by impinging 


Vol. 7 
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ſteel is a metal of a far more fuſible nature, I am induced to think, Pavysrcs. 
becauſe flints will, by colliſion, ſtrike fire with one another : the like WY Ng 
alſo may be done with rock-cryſtal, and even with diamonds, on the 
mill whereby. they are cut; tho? fire is not allow'd to fuſe them. 

Nor are fluid bodies, tho' but of ſmall dimenſions, to be excluded 
from the power of making conſiderable impreſſions on ſolids ; if their 
celerity be great. Whether the ſun- beams conſiſt of very minute cor- 
puſcles, which continually iſſuing out of the ſun's body, ſwiftly impel 
one another forwards in ſtrait lines; or whether thoſe beams are made 
by the briſk action of the luminary upon the contiguous fluid, and pro- 
pagated every way in ſtrait lines, thro? ſome ethereal matter harboured 
in the pores of the air; it will be agreeable to either hypotheſis, 
that being refracted or reflected, by a burning glaſs to a focus, they 
by their concourſe, compoſe a ſmall portion of fluid matter, ſo vio- 
ently agitated, as to Kindle green wood in leſs than a minute, and 
to melt not only tin and lead, thinly beaten, but leaf-filver and 
old“. 2 Boo | 
"7 he operation of ſmall portions of fluid matter on ſolid bodies 
wil be exemplified hereafter ; I ſhall here only, in general, point 
at the great and ſurprizing effects of lightning. The laſt inſtance 
of its power within my acquaintance was, the melting of a me- 
al by the flame, in its paſſage, which probably laſted bat the twink- 


thr ing of an eye. And that even a ſmall parcel of air may communicate 
0 vel conſiderable motion to a ſolid body, is confirmed by the violent 
hat t Jorce of a bullet ſhat out of a good wind-gun; which I found by 


ral would be flatted, almoſt into the figure of an hemiſphere, by being 

thus thrown againſt a metalline plate. And farther, to ſhew what a 

ehement agitation may be communicated to the parts of. a ſolid bo- 

ly, by celerity; going to take up this bullet, I found it too hot to be, 

er ou ichout pain, held betwixt my fingers. l EN 2 | 
2. Me are too apt to think that fluid bodies becauſe of their ſoftneſs, The force of 


*F amot, by their bare motion, eſpecially if inſenſible, have any ſenſible effect , upon fo- 
„ ids; 1b the "you moves and acts as an entire body. It is not my 

upon li lelign here to inſiſt on the efficacy of ſuch fluids as may have their 

ing notions diſcovered by the eye, as flowing water; or perceived by 

t upon WE ouch, as winds 3 but of ſuch only, as we do not immediately ſee or 


rificati el. 


-c uu t. 7illtte lately exhibited a burning | wou'd calcine aſbeſtos. It melted a fix- 
ce of Mave forty-ſeven inches wide, and ground | pence in 7% and a half-peny in 16”, It 
ſelf 2 ſphere of ſuch a radius, that its focus | curned an emerald into a ſubſtance like a 


as about thirty-eight inches from the ver | curquoiſe-ſtone ; and diminiſh'd a diamond, 
v of the glaſs, The metal of it was + | chat weigh'd four grains, F of its weight. 
_ Kure of copper, tin, and tin-glaſs. Thi: | See Philapb. Tranſat, Ne. 360. p. 
Wee melted iron-ore in 24”, began to | 976. | | 

cine tale in 40%, and as M. Villette ſaid, 
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fred me, that ſome men on board him, whoſe bones were broken, Paysrcs. 
would ſadly complain of the torment they ſuffered by the ſhake of & 


u de enemies cannon 3 tho? they were too much accuſtomed to the 
fr, report of great guns, to be offended by the bare noiſe. But if 
0 any one ſhould here ſuggeſt, that the water hath a ſhare in this 
de communication 3 yet there is one kind of ſound, that muſt be con- 


ſeſſed to be propagated by the air, as being made in it; and that 
i thunder, whoſe noiſe ſometimes ſo vehemently affects it, tho? with- 
out producing any ſenſible wind, that I have obſerved it to ſhake large 
ſtrong- built houſes, notwithſtanding the diſtance of the clouds, where 
the ſounds were firſt produced. Some ſea-captains too, who had failed to 


Ntal the Indies, told me they have had their ſhips ſo ſhocked with the thun- 
Ter, as to diſplace their great guns. And as the celerity, where- 
9 with ſounds are propagated thro' the air, is exceeding great; this 
nd i 


effect is the leſs ſurprizing. Merſennus obſerves, that a bullet, ſhot 
out of a cannon, moves two hundred and forty yards in a ſecond ; 
but I have more than once found, that ſounds paſs above four hun- 
dred yards in the ſame time, in England: tho? according to Mer/ſennus, 
a found moves in that time, many yards more in France; which may 
poſſibly proceed from the different conſiſtence of the air in thoſe two 
ö laces *, 

” The great loudneſs of theſe ſounds, and the vehement percuſſion 
the air receives in their formation, may make it probable, that it 
was only the impetuoſity of the motion of the medium, which gave 
the ſhake to the windows and other ſolid bodies, made to tremble 
by the report of cannon or thunder; whilſt, perhaps, ſome of thoſe 
remulous motions of ſolid bodies, might either depend upon, or be pro- 
motel! by, the peculiar diſpoſition, that glaſs, and other bodies, en- 
o muß oed with elaſticity, may have to be moved by certain appropri- 
te 7 ſounds, more than they would be by others that were louder. 
If this be admitted, it will not render our inſtances improper to the 
uns "cent deſign; but only make ſome of them fit to be referred to 
> ocker head. I ſhall, therefore, conclude this, with an odd obſerva- 


in buon of Platerus, which argues, that where there is a peculiar diſpo- 
It tion even in a firm body, it may receive conſiderable impreſſions 
e prom ſo languid a motion of the air, as is not ſenſible to other bo- 
d by les of the ſame kind. 

renchnk * A woman,” ſays he, taken ill of a ſudden, continually complain'd, 
i 3 chat ſhe ſhould be ſuffocated, tho* no ſigns of it appear'd. This 


complaint of hers was always the greateſt, when any of the by- 
' ſtanders approached her, tho* ever ſo gently; for ſhe faid, that 


as eve 

mentad The reverend Mr. Derham, from a variety | they may reach 12c0; or if it be directly 
o{ion ' curate experiments, concludes that ſounds, | contrary, only 1120 feet in that time. See 
n or e medium, move 1142 feet in a ſecond ; | Philef. Tranſ. No. 113. p. 2. 

f wa chat if the wind favours them, tis poſſible wth 
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Physics. ſhe at thoſe times felt a breath of air come upon her, as ir 
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V vere inſtantly going to be choaked. She hardly remain'd in 8h, 
condition for two days, and then died.” Our author adds, « ] hen 
%“ known other patients complain of the like breath of air, being — 
* dy to ſtrangle them, when any one came nigh them; and ava 
found it a very bad ſign.“ f 
Wha 3. We undervalue the motions of bodies too ſmall to be viſible © fn. 
- 11 = fible, notwithſtanding their numbers, which enable them to af? in ſump 
Sadler — Moſt men think of the effluvia of bodies, and their motin, 2 


That is quant - 


2 ** zum- Of finer. ſorts of duſt, blown againſt the ſurfaces of bodies, and on. 
e 


5 ped in their progreſs, without penetrating into the internal parts, 
And according to this notion, it is no wonder, they ſhould haye hy 
faint operations ugon them. But we ſhall judge otherwiſe, from cin. 
ſidering, that theſe Forpuſcles are, by their minuteneſs and figure, e. 
abled to pierce into the innermoſt receſſes of the bodies they invade 
For tho* we ſuppoſe each ſingle particle to be very minute; ye 
fince we may imagine their numbers exceedingly great, it need ng 
ſeem incredible, that they ſhould have a conſiderable operation up 


others at reſt, or that have a motion too ſlow, to be ſenſible, It wii 


turn up an ant-hill, we may ſometimes ſee ſuch an heap of eggs, x 
a few of thoſe inſets would not be able to draw after them; hu 
if, in ſwarms, each lays hold of her own egg, it is ſurpriſing to ſe 
how quickly the whole heap will be removed. And in thoſe cas 
wherein the invading fluid does not quite disjoin, and carry off an 
great number of parts; its operation may be illuſtrated by that q 
the wind upon a tree in autumn, whilſt it makes it ſelf a multitud 
of winding paſſages ; bending ſome of the twigs, breaking off part of th 
fruit, and leaves, and varjouſly altering the ſituation of others. And {up 
poſe we caſt two lumps, the one of ſugar, the other of amber, int 
a glaſs of water, they will both preſently fall to the bottom; and 
tho* perhaps the amber may be lighter than the ſugar, yet the aqu 
ous particles are far from being able to diſplace the amber, or 
ſenſible part of it, or to exerciſe any viſible operation upon it; but ti 
ſame minute particles of the liquor, being of a figure, which f 
them to inſinuate, every way, into. the pores of the ſugar, tho! t 
lump conſiſted of very numerous corpuſcles; yet the multitude oft 
aqueous particles to which they are acceſſible, is ſoon able to diſpeſ 
them all; and carrying them along with themſelves, preſently render ti 
whole lump of ſugar inviſible. 

If, alſo, by a due degree of fire, we abſtract from running merc 
four or five times its weight of good oil of vitriol, there will i 
main at the bottom, a dry and brittle ſubſtance exceeding white; a 
if upon this heap of mercurial and ſaline bodies, we pour a lay 


quantity of water, and ſhake them together, the multitude of [itt 
the maſs, will be pervaded, and mw 
But * 

4 


white grains, which make up 


feſtly altered, by the diſperſed corpuſcles of the water. 
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tance in fluids; tho? it will eaſily be granted, that the flame of ſpi- Pavstcs, 
rit of wine, is but a viſible aggregate of ſuch effluvia, ſwiftly agi- WWW 
tated, as, without any ſenſible heat, would, of themſelves, inviſibly ex- 
ale; yet if we hold the blade of a knife, or a thin plate of copper, in 
the fame, we ſhall e diſcern, by the great heat acquired, what a 
number of corpuſcles muſt have been agitated by the fiery particles; 
if we ſuppoſe, what is highly probable, that they materially pene- 
rated into the innermoſt parts of the metal. But, whether we ſup- 
doe this or no, it will appear, that ſo yielding a body as the flame 
pf ſpirit of wine, is able ſoon to act very powerfully upon the hardeſt 
etals. The like power may be farther eſtimated by the motions of ani- 
als; for tho? the animal ſpirits are minute enough to paſs thro? nerves, 
whoſe channels cannot be diſcerned ; yet they ſerve to move, in various 
anners, the limbs 'and unwieldy bodies of the larFeft creatures. We 
night add, that in moiſt weather, the aqueous particles, ſwimming in 
eair, will enter, in ſuch great numbers, into the pores of a thick rope, 
to make it contract, tho* ſuſpended with a great weight, tied at the 
nd, to hinder 1t. 
But as to the determination of the motion of fluids, I obſerve, 
at tho* the wind, blown out at a fmall bent tube of glaſs, call'd 
blow-pipe, ſeems not to have any great celerity, in compariſon of 
e parts of flame; and is it ſelf of little force; yet when the flame 
f a amp or candle is directed by it, ſo as to beat upon a body, at 
convenient diſtance, it may be made to melt ſilver, or even cop- 
er it ſelf; which yet may be kept for many hours unmelted, in a 
ad- hot crucible, or the flame of the lamp or candle, unaſſiſted by 
e blaſt, And if we can ſo contrive it, that a flame does not only 
duch the ſurface, but intermingle with the ſmaller parts of a body, 
will then have a far more powerful operation, For tho* a pound 
two of tartar may require ſome hours to calcine it to whiteneſs, 
the lame have immediate acceſs, only to the outward parts ; yet 
will be calcin'd in a very ſmall part of that time, if, mixing with 
8 groſs powder, an equal weight of good falt-petre, the mixture be 
ed and kept itirring, that the parts of the kindled nitre may have 
ho t reßs, at once, to very many parts of the tartar. And by a little ar- 
lice, nitre it ſelf may, without tartar, be ſpeedily reduced to a calx, 
It unlike the former. The load-ſtone is acknowledged to act by the 
nder miſſion of inſenſible particles. For tho“ iron and ſteel be ſolid bo- 
e, and magnetic effluvia corpuſcles ſo very minute, as readily to get 
mercy rt the pores even of glaſs itſelf; yet, entering the ſteel in ſwarms, 
will oye” may operate ſo violently on it, as to attract above fifty times 
ite; weight of the magnet. For to theſe I rather aſcribe magnetical 
a l ction and ſuſpenſion, than to the preſſure of the ambient air; 
of laue I have found on trial, that ſuch a preſſure is not abſolutely 
d manlllary to magnetical operations. And farther, as to the power of 
t to M vetical effluvia upon iron, I tock filings of iron freſh made, _ 
— * ä ä 5 
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ly moved, have a power of putting ſuch hard ones into mo- Physics. 
2 1 found almoſt the like effects upon paſſing the pulp of my fin- WY 
ger, 2 little way, along the lower part of a bell, As to the propa- 
tion of motion in ſolid bodies by heat, it greatly depends upon 
particular textures of the bodies. For heating a piece of glaſs, or a 
eftone, I could, without any inconvenience, hold my naked hand 
pon parts Very near thoſe that were fired: but if one end of a rod 
iron be made red-hot, the heat of that end will be fo propa- 
1 ed towards the other, as to offend the hand at ſeveral times the 
WW if:ance. 

"Tis obſervable in many buildings, that a ſtamp of the foot, or 
are treading in one room, will have a ſenſible effect in moſt of the 
chers: and it often happens, that by the haſty ſhutting of a door, 
e whole houſe is made to tremble ; whence we may argue, that, 
en amongſt ſolid bodies, motion made in one place may be rea- 
ly propagated to many others. And if the ſudden impulſe, and 
mprefſion of the air made by a door, ſuppoſed to be haſtily ſhut, 
ah any conſiderable ſhare in the effect, this phenonemon will ſerve 
> ſhew the efficacy, even of ſuch a motion of a fluid body, as we can- 
t directly feel, upon ſeveral large ones that are firmly connected. 
earth-quakes, which are ſuppoſed to proceed from the exploſion 
ſubterraneous exhalations, the tremulous motion ſometimes extends 
ry far beyond the places, where the exploſions were made. And, 
o Seneca confines the extent of earth-quakes to two hundred miles, yet 
ter obſervations ſhew them to reach much farther. Foſephus Acoſta 
firms, that in the kingdom of Peru, in the year 1586, an earth- 
ake ſpread along the ſhore of the pacific ſea, 160 leagues; and adds, 
at ſometimes it has in thoſe parts run on from ſouth to north 300 
gues. And in the year 1601, eminent writers relate a much larger 
tt-quake to have happened, reaching from Ala to the French coaſt ; 
, beſides ſome Mfatic regions, it ſhook Hungary, Germany, Italy, 
Fance, that is, a great part of Europe. And if it be true, that it 
ed not much above a quarter of an hour, *tis the more likely, that 
s carth-quake ſhook great tracts of land beyond thoſe places to which 
fired matter, paſſing from one cavity to another, could reach in 
ſhort a time; for in trains of gun-powder, the fire does not run on 
r ſo ſwiftly as one would imagine. I my ſetf, alſo, have ſeen and felt 
effects of a ſmall, harmleſs earth-quake, near Oxford, which extended 
ny miles in length. 

Bit it appears to how great an extent a motion, excited in a very 
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b 
bt row compaſs, may be propagatcd thro* different mediums, by the 
poi e of Famianus Strada, who giving an account of a work, con- 
han i to keep the city of Antwerp from being reliev'd in a ſiege, by 


nver S:heldt, tells us the effects of a floating mine, contrived to 
oy it, in theſe words: On a ſudden, the fatal ſhip burſt, with 


g boli ach an horrid craſh, as if the very ſky had rent aſunder, —_— 
fain = 


mes C 
exceedl 
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Paystcs. * and earth had charged one another, and the whole machine + th 
LYN) © globe had trembled. For the ſtorm of ſtones, chains and bills 
being caſt out with thunder and lightning, there followed ſuch 


< ſlaughter, as no man could have conceiv'd. The caſtle on 


ce the infernal ſhip fell, the pile-work of the bridge of St. Mary 7 
« fort, that part of the naval bridge next the caſtle, ſoldiers, 1; « & 
„ riners, commanders, cannons, armour, and arms, all ſwept aw; h i 
** this furious whirl-wind, toſſed into the air, and diſperſed 1 vin * 
* ſcatters the leaves of trees. The Scbeldt, prodigiouſly gaping, wa « th 
* firſt ſeen to diſcover its bottom, then ſwelling over its banks, ,, MF A. 
above the ramparts ; and huge ſtones, thrown out to above a i gatec 
e diſtance, were there found ſtruck deep into the ground: the m poſed 
e tion of the panting earth, extending its force above nine mil Avid 
Which if he means the miles of that country, or Dutch league, ; fly g 
36 Engliſh miles. =D : 4s are 
But even the motion of a coach or a cart, will, at a conſiderable tber f 
ſtance, make the buildings conſiderably ſhake : tis, therefore, the lM. med 
ſurprizing, that in a calm night, the march of a troop of hor bodies 
be felt by attentive ſcouts, at a great diſtance, by the. ſhake of the grun Minute 
tho? perhaps the impulſe of the air, conveyed along the reſiſting ſuf impull 
of the earth, may principally contribute to the effect. | MP 
And let it be here obſerved, that in peculiarly diſpoſed bol mall 
and eſpecially, in organical ones, a very languid motion may he ullion 
far greater effect, than it could produce by a bare propagation of park « 
ſelf. For it may ſo determine the motion of the ſpirits in the be any 
it works upon, as to make multitudes of them act, as if they oon +4 
ſpired to perform the ſame motions : as when a tickliſh perion bnly b. 
having the pulp of one's finger paſſed gently along the ſole of WP... th 
foot, or the palm of his hand, has various muſcles, and other piece 
his body and face put into preter-natural or unuſual motions. And ade, 
men, by being lightly tickled with the end of a feather, or a fir oy 
within their noſtrils, have their heads and many parts of their bodis in mat 
into that violent commotion, wherein ſneezing conſiſts. And ! preſſic 
member, that having been, by a diſtemper, for ſome time deprived eld to 
the uſe of my hands; it more than once happened to me, that f he moti 
alone in a coach, if the wind chanced to blow a ſingle hair upon Wh tran 
face, the tickling it produced was ſo uneaſy, as to make me apf f wood, 
hend falling into convulſions, or a ſwoon, before I could get it renee, the 
by my ſervant. | ; Fd it is 
There are others who cannot believe, that local motion, eſpec motio 

if 1t be languid, ſhou'd be propagated thro' differing mediums, e inſt " 
which, except that wherein the motion is begun, muſt, they til e Wave: 
either repel, or check and deaden it. To theſe I recommend the Peer 
periment of a watch heard to ſtrike, when incloſed in an erbat leir prog 
receiver. I have alſo perceived my own to ſtrike in my pi. rc 


and felt the motion of the balance at the fame time, But tht More; 


Vol. 1 


Paysrcs. touched by ſeveral others; the new motion, produced in ſome 
ky them, by an impelling ſolid, muſt needs make them impel the cot. 
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guous corpuſcles, and theſe, ſuch as lie next to them; and ſo the * ordna 
pulſe may be propagated to a vaſt diſtance : ſince, in a fluid boch tyent 
the corpuſcles yield more eaſily to the impelling power; and beit conce 
here almoſt balanced by others of the ſame fluid, a very ſmall force ſea, t 


may ſuffice to impel them. Thus, tho* the braſs ſcale of a baline« 
ſeveral inches in diameter, may be ſuppoſed to outweigh many my. 
riads of ſuch particles as compoſe water, wine, Sc. yet, ſuch à {| 
being duly counter-poiſed with another, I have eaſily put it into v. 
rious motions, only with the inviſible effluvia of a ſmall piece of amber 
And if we conſider the inſtance of the concentric circles, made b 
the falling of a ſtone into ſtagnant water, we ſhall be the more «. 
ſily perſwaded, that even in an heavy fluid, a motion may reach mug 
farther, than men are uſually aware of, beyond the parts on whi 


it was firſt impreſſed. An experienced navigator, who much fr. . 
quents the coaſt of Greenland, and other northern regions, to fiſh for aon 
whales, aſſured me, he had not only often heard the ice, in break. 3 
ing, make a more terrible noiſe, than the loudeſt claps of tlunds brig 
with us; but that, ſometimes, when the ſea-water had undermined the 4 
foundation of mountainous pieces thereof, he hath known it ſuddenly mh 
fall into the ſea below; with ſuch violence, as to make a ſtorm, at _ 
a great diſtance off; and that, once, when he lay two leagues from me 
the place where a ſtupendous maſs of ice fell, it raiſed the waves fo gk 


high, as to waſh over the ſtern of his ſhip, with great danger to 
ſome of the men; and to fink ſeveral of his ſhallops, that were ri 
ding near; tho? ſcarce any veſſels in the world were ſo fitted for rough 
ſeas as thoſe, The air, indeed, is a much thinner fluid than water 
yet, becauſe we are apt to think 1t indiſpoſed to propagate motio 3 
far off, I muſt obſerve, that we are not to judge of it, by the effect ii: ma 
has on our ears, when the ſound is made in diſadvantageous place 
For one, who hears a violin play'd on in an hung room, will think 
the ſound faint in compariſon of what it would appear, if the fan 
inſtrument were touched in an arched roof W chout hangings ; {l 
and yielding bodies being apt to deaden the found, which the figut 
and hardneis of the vaulted chamber would reiic&, So, when a mit 
ſpeaks in the free air, we uſually take no notice of the motidl 
of the air, beyond the place we are in; but if the place Iy 
pens to have an echo, tho' at many times that diſtance from tl 
{peaker, we may then eaſily take notice, that the motion of the 1 
was carried on, and that with vigour, much farther than we ſhoul 
otherwiſe have obſerved. And I have often thought, that, even | 
the better ſort of echoing places, we are not informed, to how ge 
a ſphere the motion, which the air is put into by ſounds, may d 
tend, where its diffuſion and force are neither hindered nor weak 
ed by bodies, placed too near, or indiſpoſed to promote its operati 
Fromundus, who being profeſſor of philoſophy at Lovain, in the p 
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audnance was heard above thirty Dutch leagues, or one hundred and 
menty Engliſb miles. And that is yet more ſtrange, which he adds 
-oncerning the diffuſion of the ſound of a drum, which was perceived at 
ſea, twelve leagues off, To which may be added, concerning echoes, 
the notable relation in Varenius, of an obſervation made by David Fre- 
i-hius, who, in the company of two ſtudents, had the curioſity to 
Gt the mountain Carpatbus, eſteemed the higheſt of all in Hungary, 
nd {aid to be much more ſteep, and difficult of acceſs, than any of the 
fps. This Frelichius, having related, with what difficulty he and his 
ompanions aſcended above that region of the air, where they met 


bf ih clouds, and vehement winds, adds; „ At this height I fired a gun, 
05 yhich at firſt gave a report no louder than if I had broke a ſtick ; but 
© ſome time after, we heard a long continued murmur, which fill'd all 
hic 


© the lower nut of the mountain, valleys, and woods, And deſcending 
along the ſnow, which had long lain between the valleys, we again un- 
© loaded our gun, which made a more dreadful noiſe than that of the 
largeſt cannon 3 ſo that I fear'd the whole mountain was going to tum- 
Able: and this ſound continued for half a quarter of an hour, till it had 
* enter'd the innermoſt caverns, whence, the parts of the air crowding 
* each other, it was beat back; but for want of ſuch cavities at the top of 
n, US the hill, the ſound was at firſt inſenſibly reverberated, till coming lower 
* and nearer to the caves and valleys, it was more forcibly daſh'd againſt 
them.“ 


1627, might eaſily know the truth of what he relates, affirms, that Puvstes. 
u the famous ſiege of Oftend in Flanders, the thunder of the great!. 


* 0 5. Me ſeldom regard what the modification of the inviſible motion of fluids may The effe&s of 


ere /in, on the diſpoſed bodies of animals. 

There is a peculiar aptitude required in thoſe animals, or ſome particu- 
Water r parts of them, which are to be ſenſibly affected by ſuch motions as we”, 
mo 1 mean; which would, otherwiſe, be too languid to produce any great 

ect. 

It ſeems the leſs ſtrange, that continuing ſounds, and durable im- 
| think les of the air, or other fluids, ſhould have a maniteſt operation on 
lid bodies, conſidering the multitude of ſtrokes, which may, in a 
ry ſhort time, be given, by the parts of the fluid to the conſiſtent 
e hg. For tho each of theſe, apart, would, perhaps, be too languid 
have any ſenſible effect; yet frequent repetitions, by the ſucceſſive 


ar ts of the fluid, have a very great power: as may be argued from 
* t ſwing given to pendulums by a very languid force; as alſo from 


tremulous motion, imparted to the metalline ſpring of a muſical 
rument, by the correſpondent one given to the air by another 
ig. Scaliger tells us a pleaſant ſtory of a Gaſron knight, whom the 
Ind of a bag-pipe would preſently force to make water: and I know 
very ingenious gentleman, upon whom the running of a tap has 


— uſt the like operation. The noiſe of an ungreaſed cart-wheel, the 
opert png of a knife, and ſome other ſuch acute ſounds, ſo affect ſeve- 
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the inviſible 
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PRvstcs. ral parts of the head, as to ſet the teeth on edge. But theſe ef, 
are much leſs conſiderable, than that producible on an ingenious d. 
meſtic of mine, whoſe gums will bleed upon the noiſe of te 


brown paper. Sir Henry Blunt, in his voyage to the Levant, tell 8 


alabri 
blerva 
ut inv 
j him, 


that he ſaw in Grand Cairo, a neſt of four-legged ſerpents, twy * onſtra 
long, black, and ugly, kept by a Frenchman, who, when he came n alabrt, 


o the 
hers | 
e ſym 
an, | 


handle them, would run, and hide themſelves in a hole; but u : 
the muſic of his cittern, would all crawl out again, and climb » 
to him, till he gave over playing, when they ran away again, 4nd 
a perſon of great judgment and integrity told me, that he, with m 


ny European merchants, had ſeen, in the Eaſt-Indies, the owner of (ons | pla) 
large tame ſerpents, taken by the common people there for a My; 3 x 
cian, who by muſic could make them dance in ſtrange, frightful wi 3 
very erect poſtures; or ſeem to ſleep, and, as it were, melt away yig 4 1 
pleaſure, by particular parts of a tune. And according to Kiry 8 
there is a great fiſh, in the Szreights, between Sicily and Italy, my b 
affected with a peculiar kind of tune, whereby mariners allure it 4 8 
follow their veſſels. I will not affirm, there is any certainty in th J 8 
famous tradition, of the lion's being terrified at the crowing of 1 2H 
cock ; for a late French traveller affirms, that rowing along the br 1 
of Euphrates, they were, for many hours in the night, terrified by K 77 
ons that attended them, and were not at all afraid of the Freque of 
crowing of the cocks, which chanced to be in the paſſage-boat [ * N 
might add, that many ſleeping perſons will be more eaſily awaked, Her 
called upon by their own names, than by others, tho' uttered vi Wi. 5 
louder voice. I ſhall not inſiſt on that example of the operation of Wi lich 
ſound, afforded by the ſtarting of men, or larger animals, upon a ue 
prizing noiſe ; whereby the whole bulk of the animal is ſidden uh f 
raiſed. from the ground, which, perhaps, could not be done by t By 
bare counter-poiſe of ſome hundreds of pounds; becauſe this es. 
to depend rather upon the loudneſs or acuteneſs of the ſound, He 
any determinate modification of it. But the moſt eminent inſtance , 116 
the efficacy of peculiarly modified ſounds upon diſpoſed bodies, 1s ſrt. 
forded us by what happens to thoſe who are bit by a Tara ; 7 
For, tho? ſuch perfons will calmly hear ſeveral other tunes, yet Me ,, 
a peculiar one comes to be plaid, it will ſet them a dancing vin 7775 
ſurprizing vigour z and this dancing will ſometimes continue for m be 57, 
hours, if the muſic ceaſes not. I know there are ſome, who que ein w. 
on the truth of the things related of theſe Tarantati; and I grant, 1 i 
ſome fictions may have paſſed under the countenance of ſo {tran vinble 
truth. But, baſides the affirmations of learned men, I have recent ting m 
atteſtations her-of from an acquaintance, who, at Tarantum it Mented 
whence the inſe& takes its name, ſaw many bitten perſons in 0th; 
dances z and amongſt the reſt, a phyſician, on whom the tune, ade at 
fitted his diſtemper, had the ſame operation, as on the other ud ne 


ents, And Epiphanius Ferdinandus, who practiſed phyſic in E q 
+ lab 
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ut invites any, who may doubt of the truth of ſuch narratives, to repair 
d him, at a fit ſeaſon 3 undertaking to convince them by ocular de- 
onſtration. I have, alſo, my ſelf feen an ingenious perſon, who in 
gabria or Apulia, was himſelf bitten by one of thele venomous inſects ; 
o the hurt was ſlight. Yet this, together with what he had ſeen in 
hers more unhappily bitten, confirm'd what ſober writers affirm of 
'Þ e ſymptoms and cure of that poiſon. A very honeſt, and ſober muſi- 
And an, hath, ſeveral times, affirmed to me, that he could, at pleaſure, 
Ne playing a certain tune, which wou'd not affect others, make a cer- 
fon in perſon weep, againſt her will. I might add, that when I have 
2 en taking phyſic, or am any thing feveriſh, the repetition of two verſes 
en ſeldom fails, as I have tried, of producing in me a chilneſs, al- 
0 oft like that, but fainter, which begins the fit of an ague: tho* I look 
The, t on this as a ſtrong proof of the phyſical efficacy of ſounds ; becauſe 
mu oſe two verſes having been emphatically read, when, ſeveral years ago, 
ü e ſick of a ſlow fever, and could not reſt, they made ſo ſtrong an 
in th prefſion on me, that whenever I am under a diſcompoſure, like what 
Y en troubled me, thoſe verſes revive, as it were, that indiſpoſition in 
bn b 
rs the leſs ſtrange, that the vibrating motion of the air, which 
quit roduces ſounds, ſhould produce ſuch effects upon diſpoſed organical 
oat, x dies ; ſince light it ſelf may have a notable operation, after the ſame 
being anner. For the ſun-beams, by beating upon the eyes or faces of ſome, 
with ro come ſuddenly out of a ſhady place, preſently make them ſneeze; 
aich is not done without a vehement motion of ſeveral parts of the 
naue And tho' colour be but a modification of light; yet it was an- 
uddenl} jently a practice, to preſent red objects to elephants, to make them more 
u ce. It is a familiar obſervation, that red clothes irritate turky- 
s lee (ks: and Valęſius, a learned phyſician, tells us of a perſon, who, if he 
1d, kd upon red objects, would not only have his eyes offended, but 


tance s alſo thereby ſubject to an effuſion of humours in the neighbouring 
'S, 84 arts. | 


glalria, for many years, not onjz delivers, upon his own perfonal Pays1cs, 
blervation, ſeveral narratives of tfie effects of muſic upon the Tarantati, 


wu 6. . ſeldom ſuſpect, what efficacy the inviſible motions of fluids may The efficacy of 


et wht 
With 


for ma e other's mot on. To manifeſt this by particular experiments, I ſhall 


we on inorganical bodies, upon account of ſome determinate agreement, 


relation betwixt a peculiar texture of the one, and the peculiar modification aid, aher 


0 0 "gin with that common one, made with two uniſon-ſtrings of a mu- beater. 


ant, al inſtrument; wherein a motion of the one, will ſuffice to produce 
trage viſible motion in the other. But that the ſhake of the untouched 
recer Wing may not be ſuſpected to be communicated to it, by the pro- 
„it Nerted motion of the inſtrument ; I ſhall add, that a wire may, 
in HM chont another ſtring, be brought to tremble, by a determinate ſound, 
tune, de at a diſtance, which produced but ſuch an impulſe of air, as 


ther pg hald ne: ; 2 : uld communi- 
N 5 neither be teen, or felt by a by- ſtander; nor wo n= 
Calain | 
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1 Puvsics. cate any ſenſible motion to neighbogging ſtrings. It is true, th at, ; 
| - ttiis caſe, the ſtring, in which the*trembling was produced, b-ing 3 
| ſingle, long, ſlender, and ſpringy body, faſtened at both ends 8 
|; ſtable one; it may ſeem unrealonable to expect, that any thing l 
| ſuch an effect ſhould be produced by the ſame cauſe, in bodies which 

do not appear ſo qualified. But as à certain degree of tenſior, is th 
| principal qualification in order to this phenomenon, without which, 


ronoun 
all, 
erous, 
xture 

7 
FErmed 


all the others would be unavailable ; perhaps in bodies, of a y 
different appearance from ſtrings, the various textures, connexions, a _Y 
complications, that nature, or art, or both, may make of the yin . 
will bring them to a ſtate equivalent to the tenſion of the ff , 
of muſica] inſtruments; whereby ſeveral of the mentioned parts il * 
be ſtretched in the manner requiſite, to receive a vibrating motion > by : 
from ſome peculiar ſounds : and, poſſibly, theſe trembling parts may he tes. Ef 
numerous enough to affect their neighbours, and make in the bg. 'r | 
they belong to, a ſenſible tremulous motion. I found upon trial, th = 
if a large, hemiſpherical glaſs were conveniently placed; a determinyt wi 
ſound, made at a convenient diſtance from the concave ſurface of A ne 
glaſs, would make ir ſenſibly ring, as a bell, ſoon after it par 
been ſtruck. But this noiſe was the effect of a determinate ſound 1 ber 
for tho' the voice were raiſed to a higher tone, or if the on bers 
were made louder, the ſame effect would not enſue. And I have be * 
aſſured, that one Petterus, a vintner at Amſterdam, could take th Ited ar 
tone of a rummer-glaſs, and raiſing his voice into that tone, fir that 
make it tremble, and then burſt, I obſerved alſo, that h a0 
empty drinking-glaſſes of fine white metal, had, each of them, its dt nds in 
terminate tenſion. For cauſing the ſtrings of a muſical inſtrumentt 73 
be variouſly ſcrewed up, let down, and briſkly ſtruck, we found, M Cent a1 
the motion of one ſtring, when ſtretched to a certain tone, vol quiſicely 
make one of the glaſſes ring, and not the other; nor would J 
ſound of the ſame ſtring, tuned to another note, ſenſibly affect 8. 77. | 
firſt glaſs, tho* perhaps it might have its operation upon ano 
We muſt not omit, that after we had found the tone proper to oy} 
of the glaſſes, having broken off part of the foot, the ſame ſound i +; ly 
the ſtring would no longer be anſwered by the veſſel ; but we es, 
oblig'd to alter the tenſion of the ſtring, to produce the former het 
fet. A famous organiſt has aſſured me, that at particular ſtops Miles 
the organs, ſome ſeats in the church would tremble ; tho* by 5 es. T 
lation, I ſuſpected this to be effected chiefly by the greatneſs of Maken | 
ſound : but I have ſeveral times ſince obſerved certain ſounds of jet the 
excellent organ to make, not only my feat in the church to tt agil 
ble under me, but to produce an odd motion in the upper part er upo 
my hat, which I could plainly feel with my hands. And, whit the e 
clines me to believe that this effect depends —_ the determina if the 
tone, rather than upon the loudneſs of the ſound, is, that I have "86. 
ten felt ſuch a kind of motion in the upper part of my hat, nas in 
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erous, may produce ſenſible effects; for if they be adapted to the 
ure of the body, to be work'd upon, they may excite motions 
it, tho* it be either ſolid, or very bulky, An ancient muſician 
E-med to me, that playing on a baſs-viol, in the chamber of one of 
ſcholars, when he came to ſtrike a certain note upon a particu- 
ſtring, he heard an odd Kind of jarring noiſe, which he thought, 
firſt, had been either caſual, or proceeded from ſome fault in the 
ing; but having afterwards frequent occaſion to play in the ſame 
om, he plainly found, that the noiſe was made by the tremulous 
dtion of the caſement of a window, which would be made to trem- 
> by a determinate found of a particular ſtring, and not by other 
tes, either higher or lower. To this inſtance, I ſhall add a ſecond, 
it, J confeſs, I was not forward to believe, till trial had. convinced 
> of its truth; to which end, I took the muſician, who told me the 
ry, with me to the place he mention'd; which was an arch, and 
ud not anſwer to all notes indifferently, when we ſtood in a cer- 
part, but to a determinate note, which he told me was ce fa 
a little flatted; to which it anſwered very well, and not ſenſibly 
(un others : and even when I made him raiſe his voice to an eighth, 
e bet conſonant as thoſe two ſounds uſvally are in all other caſes, the 
Ke th Ited arch did not appear to us affected with it. He informed me 
„er that he had tryed in moſt arches about the city, and could 
nr n0 ſuch peculiarity in them, as being reſonant to all notes and 
its das indifferently, that were ſtrong enough; and farther, that, as this 
ment , fora hundred years, has been obſerved to have this property, ſo an 
d, ent and experienced vuilder i formed him, that any vault, which was 


4 uiſiely built, would peculiarly anſwer to ſome determinate note or 
ud WR. 


donouneing ſome words in ordinary di courſe. Nor is it only in ſuch Pavsrcs. 
al, and yielding bodies, as hats, and ſtrings, that ſounds, not bo 


fett M. , ot upon ſeveral bodies, as ig their parts in a ftate of abſa- Various bodies 


anothe ben indeed they ar? in a for: d Rate, as of tenſion, compreſſion, 
- 10 088. >; '{crvation will, probably, {+ ir: paradoxical. For when an in- 
ſoundt 20ly of a ſolid conſiſtence, and nitorm matter, appears to 

we V-lc's, we take it for granted, that its parts alſo are perfectly at 
mer jet ſome obvious phenomena will teach us, that its component 


ſtops | puſcles may have varicus motions, and endeavours among them- 
V * "WT. Thus when a bar of iron, having been well hammered, is new- 
; 0 6 ken off from the anvil; tho' the eye can diſcern no motion in 
8 O 


yet the ouch will readily perceive it to be very hot: and the 
agication of its ſenſible parts will become viſible, by pouring a 
pat er upon it, When the lath of a croſs-bow ſtands bent, tho? nei- 
whit the eye, nor touch, perceive any motion, in the ſpringy parts, 
term" of the ſtring be cut, the ſudden motion, tending to reſtore it to 
have I figure it had before, diſcovers an elaſticity, whence we conclude 


to tren 


nat, pas in a ſt , ſtring of a bent bow, 
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Paysrcs. likewiſe, appears to be in a tate of reſt; yet if you cut it ag, the) 
the extremes will fly from one another forcibly enough to mani 
that they were before in a ſtate of tenſion. But becauſe the bon met: 
and ſtring were brought into a violent ſtate by human force, I q,y ſider 
add, that there are ſeveral bodies, on which no ſuch force appen from 
to have acted, tho* they, alſo, are in a ſtate of violent compreſion a Mon 
extenſion, and under a ſtrong endeavour of the parts, which # , in 
reſt, to ſhrink or fly out. I have obſerved, that a glaſs, which tem in ſe 
ed to have been well nealed, would, ſometimes, crack of its oy 20 the | 
cord; and the glaſs-men relate, that if they take their glafſs; u 
haſtily from the fire, they will be very apt to do fo. I alſo gauge of b 
a flat lump of a particular metalline glaſs, to be made three or fy 
times as thick as an ordinary drinking-glaſs ; which was fo diſpo thick; 
to ſhrink upon a ſmall degree of refrigeration, that before it was (ii 
ſibly cold, it would crack, with ſuch a noiſe and violence, that p; 
of it, of a conſiderable bulk, flew to a great diſtance from one anott 
Having, to preſerve a particular liquor of moment, incloſed it i 
ſtrong vial, with an exquiſite glaſs ſtopple, and ſet the veſſel uy 
the edge of a window, in a high and ſecure place, that it might n 
be moved; it continued there for above a year. The liquor was 
ſuch a nature, that if any one had, tho* but for a moment, taken « 
the ſtopple, I cou'd eaſily have diſcover'd it. At length, as I was 
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day ſtudying quietly in my cloſet, at a conſiderable diſtance ſrom into a 
place where the vial ſtood, I heard a loud and briſk noiſe, en of 
like the report of a piſtol ; and perceiv'd ſomething come rolling on, W 
my feet, which I found to be the thicker and larger part of the i 0 a ſt 
ple of my val, that of it ſelf had flown off; leaving the other g al for 
ſo ſtrongly and cloſely adjuſted to the neck, that I cou'd fon, 
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means force it out. There was not the leaſt ſhake made in the rc 
to occaſion this; nor any body preſent but my ſelf, If you take 
piece of red-hot copper, and hold it over a ſheet of white-pa 
you will perceive numerous flakes to fly off, with a little noiſe, ſon 
times as far as the edges of the paper; which flakes ſeem, in 
their brittleneſs and colour, to be parts of the metal vitrified by! 
fire, and afterwards by a too haſty refrigeration ſhrinking ſo viole 
ly, as to crack and leap from one another, like the contiguous p 
of the ſtring of a viol, which breaks by the moiſture of the air. 
expert artificer in metalline concaves told me, he uſually oblen 
them to ſhrink upon refrigeration, And the like I have obſervel 
iron of a great thickneſs, and purpoſely fitted to a hollow bod 
metal, which it would not enter when it was heated, tho' it w0 
when it was cold. But that metals may ſhrink, and do ſo wi | 
very conſiderable force, appears from hence, that the ſame art ing n 
after he had made ſome large concaves of an unfit mixture of e of 
tals, and removed them carefully from the fire, leſt they ſhould d whe 


too faſt, obſerved, that when they came to be farther refrige n! 
| 5 q OL, 
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metal upon a very ſtrong ſolid inſtrument of iron, of a ſurface con- 
fderably large, tho* the metal was ſuffered to cool in a warm room, 
from about eight o*-clock on Saturday night, till ten or twelve on 
Monday morning, and was then conſiderably hot to the touch; yet, 
frinking from the iron, which would not ſhrink with it, it crack'd 
in ſeveral places, with a noiſe, equal to the report of a piſtol ; tho? 
the metal was an inch and a half, or two inches thick. And the 
ſame perſon ſhewed me a large cylinder of iron, about which a coat 
of bell-metal had been caſt ſome days before, on which there was a 
crack near one end, made by the coldneſs of the iron, though the 
thickneſs of the bell-metal exceeded an inch, Nor is it only 
in ſuch mixtures as bell-metal, which may be very brittle, but even 
in a metal malleable, when cold, that the like phenomenon will 
ſometimes happen; as I learn'd from another artificer, who affirmed to 
me, that having caſt a ring of braſs, about a cylinder of iron, he 
found, that when the metal began to cool, the parts ſhrunk from one 
another, ſo as to leave a crack, which he was obliged to fill with ſol- 
der, quite croſs the breadth of the ring; tho? this was above an inch 
thick. | 

Now, theſe experiments ſeem to teach, that a body may be brought 
into a ſtate of tenſion, as well by expanſion with fire, as by the acti- 
dn of an external agent; and this ſtate of contraction, and compreſ- 
on, will be illuſtrated by a well-ſtrung bow. For, as that is brought 
0 a ſtate of compreſſion by the force of the archer ; ſo by the elaſti- 
al force of the bow, the ſtring is brought into a violent ſtate of 
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by enhon, as is evident by cutting it; for then both the bow will fly 
e u ddenly outwards, and the parts of the ſtring ſwiftly ſhrink from one 

1 other. And according to this doctrine, the effect of other bodies 


pon ſuch as are thus brought into, what men call, a preter-natural 
e, is not to be judged barely according to vulgar conceptions, 
ut with reſpect to this latent diſpoſition of the patient: for / inſtance, 
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d by WF = flack ſtring of a violin, will not be hardened by the vapours . 
H vide! the air in moiſt weather; yet a neighbouring ſtring of the ſame 
ous pal rament, tho' perhaps much ſtronger, being ſcrewed up, will be ſo af- 
. air, ed with thoſe vapours, as to break with noiſe and violenee. And 
; ble when one part of a piece of glaſs is made as hot as poſſible, with- 
ſerved" *ppearing diſcoloured to the eye, tho* a drop or two of cold 
; body cr have no effect upon the other part of the ſame glaſs, yet if they 
it wolfich the heated part, whoſe uſual extenſion is altered by the fire, 
ſo wü ich vehemently agitates the component particles, the glaſs will crack. 
je arti” ig met with ſeveral pieces of glaſs, which I had reaſon to think 


ire of e of a texture or temper, very different from the ordinary ſort; I 
ould d whether ſome of them were not more brittle and elaſtic, than 
cfrigcr” thickneſs gave room to imagine: but in ſeveral the experiment 

Vor. I. R rr wou' d 


they would crack with a great noiſe, Another tradeſman, whom I Pavscs, 
often employ, complained to me, that having caſt a kind of bell- woymy 


Parsics. wou'd not ſucceed; eſpecially if their figure were inconvenient; r 
3 vich others I had very good ſucceſs; particularly with ſome ſhapet 
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almoſt like the ſharper end of the neck of a receiver. For the the 
pieces of glaſs are much thicker than ſuch necks, or fix time, 2 
thick as the uſual drinking-glaſſes, yet I ſeveral times, by obliquch 
ſcratching, or rather ſtroaking them on the inſide with the head g 
point of a pin, made them orcibly burſt to pieces in my hand. I 
which ſurprizing effects of ſo languid a motion, the matter of tr 
glaſs ſeem'd to contribute, tho* much leſs than the texture it obtainy 
by the peculiar way of ordering it in the fire and the air, And if 
is poſſible to aſſign other cauſes of theſe phenomena, than ſuch as we 
have mention'd, it will not much concern us; for whatever the late 
cauſe of the breaking of the bodies may be, the manifeſt circum. 
ſtances of them ſuffice to ſhew, that bodies, which, as to ſenſe, ar 
in a natural ſtate of reſt, may be in a violent one, as to tenſion, ud 
have, either upon the account of the texture of the parts among then. 
ſelves, or upon that of ſome ſubtile matter, or other phyſical agent, 
a ſtrong endeavour to fly off, or recede from one another, I might 
here alſo alledge, the relation of an honeſt experienced artiſt, why 
I often choſe to deal with for precious ſtones, For, once conſidetmꝗ e mo 
a large lump of matter with him, which contained ſeveral ſtones, tha roof, 
he took for coarſe agats, and which were joined together by a ble o 
ment, that in moſt places was harder than ordinary ſtones, and bund ber 
a better poliſh than marble, I obſerved to him, that there remaineii&iis m. 
ſeveral large cavities in this cement, which ſeemed to have conti ort ti 
ſuch ſtones as now made part of the lump ; upon which he inform n 1910 
me, that ſeveral of the ſtones grew whilſt they were lodged in tho ey col 
cavities: and when I told him, that tho* I had been long of an caged 
nion, that ſtones may increaſe after their firſt formation; yet I did ſhy cool; 
ſee how any ſuch thing appeared by thoſe we were now examining ie of 
he. aſſured me, that theſe ſtones, after they were firſt formed, real: look 
tended to expand themſelves by virtue of ſome principle of gro hore th 
which he could not intelligibly deſcribe ; but that they, being log er of f 
in a cement, extremely hard, and, therefore, not capable of being forced to 
to give way, their expanſive endeavour was rendered ineffectual, vr ».c 
not deſtroyed ; ſo that when, afterwards, they came to be taken out ht to 
the cement, wherein they were bedded, having their ſides now no lofrent o 
wedged in, they quickly expanded themſelves, as if it were by an not fl 
ternal, and violently compreſſed ſpring ; and would preſently burit aun any 
der, ſome into two, and others into more pieces; whereot he g "* Wir of + 
ſome, declaring, he had taken up theſe ſtones himſelf, naming the plad ced, me 
which was not very far off; that all he had told me, was from eps tha 
own repeated obſervation; and that I needed not ſuſpect the ftr u con 
employed to force the ſtones out of their beds, made them break lerable 
for beſides, that many of them, which, it ſeems, were "— F as prob 
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ing could, with any probability, be aſcribed. Faint ſtrokes and attri- 
tions may produce more laſting and operative motions, among the inſenſi- 
ble parts of compact and ſolid bodies, than would be readily imagin'd; 
for having often cauſed thin glaſs veſſels, and eſpecially urinals, to be 
cleaned with ſand and water, tho? they would not appear from hence to 
are receiv'd the leaſt injury, but continue entire perhaps for ſeveral hours; 
et they wou' d afterwards break, of themſelves, with noiſe. But as o- 
chers, thus cleanſed, have ſtill remain'd without flaw for a long ſeaſon ; 
this cracking ſeems principally to depend upon the peculiar texture of 
the glaſs in particular veſſels, ariſing from an undue mixture of the in- 
predients, or a too haſty or unequal refrigeration of the parts of the 


metal. 


any Hects proceed from the inteſtine motions, produced by the external agent, 
in, and among the parts of the ſame body, This obſervation is likely to 
ke more readily underſtood, than granted; and therefore, by way of 
roof, I ſhall offer the following experiments. We cauſed the move- 
ible part in a large braſs ſtop-cock, to be nimbly turned backwards 
and forwards, in the contiguous cavity made to receive it: and tho? 
his motion of the key were made only by the bare hand, yet in a 
ſhort time the mutual attrition of the contiguous parts, made ſo briſk 
in agitation in the other, that the metal it ſelf ſwelled, ſo that the 
ey could no more be turned, but remained fixed, as if it had been 
wedged in; whence to make it work as before, it was neceſſary, 
dy cooling, to let it ſhrink a little, and ſo take off the mutual preſ- 


mining re of the key, and the other part of the ſtop-cock. Nor is this to 
1, c e looked on as a caſual experiment; for, beſides that it was made 
gr0\ hore than once, and is very agreeable to ſome other trials; a ma- 
logg er of ſuch inſtruments complained to me, that he was ſeveral times 
g for rcd to intermit his work, and plunge his inſtrument into cold wa- 
tual, Er, before he could, by grinding, adjuſt the key to the cavity it 
n out ebt to fit. The next inſtance, is afforded us by the known expe- 
10 loc nent of paſſing a wet finger upon the orifice of the drinking-glaſs 
by an molt filled with water: for tho? the eye does not immediately diſ- 
urſt uu rn any motion ariſing from the preſſure of the finger, made by one 


g * rt of the glaſs upon another; yet, that a vibration is thereby pro- 
the phaeed, may be argued by the dancing of the water, the numerous 
s from eps that are made to leap quite over, and others that are toſſed up 
e ſtroke | a conſiderable height in the air. And that there may be con- 
m breilierable motions in the ſides of the glaſs, tho* it ges not break, 
not Jr Ms probable, becauſe a drinking-glais being arc. in a ſpiral 


Pte 


a2 line, 


esd enough, remain*d entire; ſeveral of thoſe, which broke, were Pavs1cs. 
taken out, without offering them any ſuch violence, whereto their burſt wy 


and 8. One principal reaſon why ſuch motions as we ſpeak of, are overlooked, Many effe#s 
nem; that we ſcarce ever take notice but of thoſe motions of ſolid bodies, where- arif om 5 
o mone whole body drives away another, or at leaſt viſibly bits againſt it; whilſt teſizne motion. 
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Pn vsics. line, inveſted and ſhaken, will vibrate up and down ſo, as to lengthen the amm 
glas above a quarter of an inch; yet, being ſet upright again, it wil tr. e do 


ſume its former figure, and appear entire. moſl 
That two pieces of iron rubbed againſt one another, will acquire g © 
heat, is not hard to be believed: but that an edge-tool of hardy, po 
ed ſteel, ſhould undergo a manifeſt and permanent change in its je, on 
ture by friction, may not ſeem ſo likely; yet experience ſheys, tt rcul 
ſuch an one, b _— and ſhaving off the parts of metal, may be ils e 
brought to look of a bluiſh and yellowiſh colour, and become ſo y fri 
ſoft, as to be uſeleſs in its former capacity, till it be again artificial ance: 
hardened, A famous jeweller told me, that when he poliſhes ſapphire cal £ 
rubies, and ſome other ſorts of hard gems, upon his mill, they would is bro 
ſeem, when the attrition had made them very hot, to be all on 
like ſo many little coals; and that each of them had the light it 2 
forded, tinged with the colour proper to the ſtone ; ſo that the ruby 
gave a red light, the ſapphire a blue, Sc. And a ſkilful cutter of di. l en 
monds, and poliſher of gems informed me, that ſometimes when E art 
liſhed certain ſtones, eſpecially large rubies, but perhaps not chick, 
b could plainly perceive, that the ſtone gaped at and near the eig, mer 
as if it begun to be crack'd; which ſign admoniſhed him immediat- 
ly, to ſlacken the motion of his mill, leſt the ſtone ſhould abſolute 
burſt ; which if it did not, he could perceive no flaw in it, when 
throughly cold, but it appeared as intire as ever. He added, thi 
once having given too = a degree of heat to an oriental top: 
it crack'd upon the mill, ſo that one part quite ſeparated from the ref 
and ſpoiled the ſtone in the capacity of a gem. And a mercha unten: 
who bought a fine rough diamond in the Eaſt-Indies, valued at an hun emulot 
dred pounds, told me, that it ſpontaneouſly crack'd upon his hand 
and became of little value, but as a rarity : and I cou'd not but wonder 
to ſee ſo fair and hard a ſtone fo oddly ſpoil'd with clefts. But 
merchant, upon complaint of his loſs, learn'd from thoſe of more e 
rience, that this was no ſuch ſtrange thing as he imagined ; the | 
aving happ n'd to others. Nor is it always neceſſary, that the matte 
which makes the parts of an inanimate body work conſiderably on one ug 
ther, ſhould be either very hard, or impetuouſly moved. For, havit 
ſome ſhort bars of fine tin, I reſolved to try whether, merely with n 
naked hands, I could not procure a conſiderable internal commoil 
among its parts; and accordingly laying hold on the two ends of a i 
I lowly bent it backwards and forwards, till it broke in the mid 
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when, I perceived, that the middle parts had conſiderably heated one a Pau a 
ther . ; | Þ er 
What uſe may be made of this experiment, as to the hidden ci d two 
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of elaſticity, belongs not to this place; however, if the reſtitution 
a ſpringy , forcibly bent, proceeds only from the endeavour \ 
the compreſs'd Parts themſelves, to recover their former ſtate, one m 


take notice of the elaſticity, that iron, ſilyer, and braſs acquire © 
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e done by a motion, wherein the parts of the ſame body are, by an 
noſt unheeded force, made to act upon one another. The forego- 
ng examples may alſo ſuffice, to ſhew how men are often unjuſtly 


on repoſſeſſed, that nothing conſiderable is to be expected from the mo- 
al on of a body againſt another, unleſs the former makes a manifeſt 
tha rcuſion, or truſion of the latter. But, becauſe this prepoſſeſſion pre- 
be ils eſpecially in caſes, where the body, which is to affect the other 
6 friction or attrition, is it ſelf ſoft or 12 I ſhall add a few in- 
cial ances to remove the 1 An artiſt, eminent for grinding of op- 
* ! cal glaſſes, confeſſed to me, that ſometimes, when he went to poliſh 


js broader glaſſes, tho? but upon a piece of leather, ſprinkled with put- 
„ the friction did ſo heat, or otherwiſe agitate the parts of the 


Y as to make it crack from the edge to the middle; which ſeem- 
che more ſtrange, conſidering what intenſe degrees of heat, glaſſes 
Fil endure without cracking, if the fire be but gradually applied; as 


is artiſt's glaſſes muſt have been gradually heated. But it may be 
orth inquiry, whether in this caſe, the whole work be performed 
nere heat, or whether there intervene not a peculiar kind of 
otion, into which ſome bodies are diſpoſed to be put by a pecu- 
ar kind of friction, that ſeems fitted to produce in elaſtic ſubſtances 
ch a vibrating motion, as may have ſome conſiderable effects, not 
ſually produced by moderate heat, nor always by an intenſe one. 
he trembling of the parts of a drinking-glaſs, and the viſible vibra- 
on of the ſtrings of a baſs-viol, upon peculiar ſounds, may give 


lt 
_ untenance to this conjecture. And that in ſome bodies, ſuch a 
n hu emulous motion is producible, by rubbing them on ſo ſoft a thing 
hand wool, or upon a plece of cloth, I found by this experiment. We 
vonde tt into a hollow veſſel, very ſmooth within, and of an almoſt he- 
But upherical figure, ſeveral ounces of good melted brimſtone; and ha- 


Ing ſuffered it to cool, and taken it out, the convex ſurface appear*d 
el poliſh'd ; then, this lump, being briſkly rubbed in the ſame line, 
riards and backwards, upon a cuſhion, in a till place, I could, by 
ling my ear to it, and attentively liſtening, plainly hear a crackling 
le made by the agitated parts, which continued in a briſk, and perhaps 
vibrating motion for ſome time after the friction was ended. And 


moto there may be a conſiderable commotion produced among the in- 
ral parts of bodies, by rubbing them againſt ſoft ones, I have of- 
> mill ob/crved from the ſteams produced by rubbing good ſulphur up- 
me u ny clothes: and have found the like effect from much harder, and 


der bodies rubbed againſt one another. For having purpoſely rub- 
qd two human ca'culi againſt each other, they quickly afforded a rank 
ell of ſtale urine, And diamonds themſelves will, by rubbing them 
don woollen clothes, be made electrical; which ſeems to argue, that 
ar parts are thereby ſet in motion. And that this commotion reac 


te internal party, 1 am ape to thinks becauſe 1 have a diamond, 
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ummering, among the inſtances, that ſnew, what, in ſome caſes, may Pays: cs. 
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Pnvstes. that, by well rubbing againſt my clothes, will, for a little while, ſhine 
233 [ͥark; which is the ſame phenomenon I have produced in the kin 
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in the 
diamond, by giving it one briſk ſtroke with the point of a bodkin? 'Y 
the light, which pr eſently appeared in the gem, ſeemed not re forabl (, 
a thing ſo likely, as to the ſudden commotion made in the internal 1 t 
OT It. | , 
It deſerves to be inquired what kinds of modification of oon th 

are, and what effects they may have in the parts of folid bole 


For tho' the ſtones uſed by the Halian glaſs-men, are very h. ll ſtea 
have afforded me ſparks of fire by collifion ; yet by ubbing el ral far 
little, one againſt another, I found that ſuch an agitation was cayſ = 
in their parts, as to make them yield fetid exhalations. And * e bell, 
bly, glaſs owes the quality of emitting offenſive ſteams to the 1 1 any of 
gredient. And it is remarkable, that tho? ſo vehement an agitation 0 ” a 
parts, as 1s given to glaſs by heat, when made ' almoſt red-hit ho the be 
not cauſe it to emit odours; yet barely by dextrouſly rubbing wh 2 
ſolid pieces one againſt another, thoſe fixed bodies will in a mini 4 
yield ſteams, ſenſibly and rankly fetid; tho* one would think * op of 
exhalations very much indiſpoſed to be forced off, ſince they were MP 
expelled by the vehement fire, which the glaſs long endured in the Moch, 
nace. ; dn of tl 
There are few things ſhew better, both how the parts of und il, as 
ganiz d bodies communicate their vibrating motions to one anothe ſever; 
and how briſk thoſe motions are, than what happens upon fr en give 
ing a large bell with a clapper. For tho? the ſtroke be immedint dm the 
ly made, but on one part, yet the motion produced is propagated! ©, ft 
the oppoſite one ; and the ſucceſſive vibrations of the ſmall parts, eve ll, as 
in ſo ſolid and cloſe a body, run many times round; as appears e 
the durableneſs of the noiſe, which ſeems plainly to proceed from native] 
circularly ſucceſſive vibrations of the parts: for, unleſs they brik $of ot 
trembled themſelves, they can ſcarcely be fitted to give the air ta — 
motion, whoſe effect on the ear, we call ringing. And this motion Theſe 
the parts of the ſounding bell may be farther argued from bend uly, « 
that if the finger, or ſome other ſoft body, be laid upon it, the ſour If have 
will be checked, or deadened ; and much more, if a broad ftring, ti * 
ſoft, be tied about it. And not only an attentive ear may ſhew, t ale 

on] 


the ſound is produced by a motion, propagated circularly in 
bell; but this vibration may ſometimes be alſo felt in the tremul 
motion, communicated by the trembling parts of the bell to thc i 
ger warily applied. That this motion paſſes circularly from one | 
of the bell to the other, ſeems manifeſt by the great difference 
found, obſervable in an entire bell, and a crack'd one; where yet 1 
the matter, and the former figure are preſerved ; only the continult 
which is neceſſary to the circulation of- the tremulous motion, is lil 
dred at the crack. The motion of the parts is alſo very brisk, {i 


if a convenient {ized bell were bound about with a broad ſtring, 4 


The Effects of languid Motion conſider” d. 


1 the 


hears 
lary 


e briſæ motion of the parts, whereof ſome happening to be much more 
Wen witated than others, the force of their motion ſurmounts that of their cohe- 
Ie t on, and ſo produces a crack, But becauſe great bells are not eaſily to be 
ra cured, or managed; I took that of a large watch, which had no handle 
it to it, except a little wooden bodkin, whoſe point we thruſt into the 
then ole, uſually left in the middle of the baſis ; and this ſerving to keep the 
ny ſteady, we placed in the cavity of it, near the edges, ſome black mi- 
and ral ſand, or ſmall filings of ſteel, copper, or the like, which muſt not 
do (mall ; and then ſtriking moderately with the key againſt the fide of 
cauſe e bell, we obſerved, that whilſt it continued briſkly ringing, it made 
wr | any of the filings to dance up and down, and ſometimes to leap and ſkip 
Aa er; and having put a middle: ſized drop of water, near the lower edge 
of th the bell, it was caſy to make it viſibly tremble, and be, as it were, co- 
are red over with little waves, by a briſk ſtroke of the key on the oppoſite 
> BW: And this effect was more conſpicuous, when we placed a very large 
* op of water near the edge, on the convex ſide of a hand- bell, whoſe 
| 1 apper was kept from touching the inſide of it. And to obviate their 
th 0 louſy, who, not having ſeen the manner of the above-metioned mo- 
- "Wn of the ſand, might ſuſpect it was produced by the impulſe, which the 
= s an intire body, received from the percuſſion made by the key; 
ol ſeveral times forbore putting in the filings, 'till after the ſtroke had 
\ ("given ; which ſhews, that the dancing of the minute bodies proceeded 
dm the briſk vibrations of the ſmall parts of the bell, which, at the ſame 
en ſtriking the air alſo, produced a ringing ſound, that might very 
ll, as it did, out-laſt the ſkipping of the filings; the exceedingly mi- 
-. particles of the air, being much more eaſy to agitate, than the com- 
on rely groſs and heavy corpuſcles of the powder: and this was the ſuc- 
bil $ of our experiment in a bell, that little exceeded an inch and an half in 
meter. 
ml Theſe obſervations I preſume will ſhew, that ſuch local motions, as are 
vo), either paſſed over unregarded, or thought not worth the notice, 
e (oo) have a conſiderable operation, if not upon the generality of bodies, 
upon ſuch as are peculiarly diſpoſed to admit it; and ſo have a conſi- 
able ſhare in the pꝛoα ion of ſeveral phenomena of nature, which are 
monly referred to leſs genuine, and leſs intelligible cauſes, 
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HOUGH the virtues of the load- ſtone are reckon*d among i diſat 
lities the moſt occult, yet I ſhall attempt to ſhew, that ſome, opera 
ven of theſe, may be introduced into bodies, by mechanighſobable, 

changes. ered, 
And, 1. To ſhew that magnetiſm proceeds not from the ſubllai2. I h 
tial form of the load-ſtone; a piece of ſteel fitly ſhaped, and M pered 
excited, will, like a load-ſtone, have its determined poles, and » lteel, « 
them point north and ſouth 3 it will attract other pieces of iron ected b 
ſteel, and, which is more, communicate to them the ſame kind excite 
virtue, with it ſelf; and theſe faculties it poſſeſſes, not as light : of tl 
tranſient impreſſions, but ſettled powers, and may retain them are g 
many years, if the load-ſtone, to which it was duly applied, were l again 
gorous. Now, in a piece of ſteel or iron thus excited, it is tt diſc 
that the magnetic operations may be regularly performed, for ſuc. 
ing years, by a body, to which the form of a hedtoee doth not . Tis, 
long; ſince, as it had its own form before, ſo it retains the ſame d very 
continuing as malleable, fuſible, &c. as an ordinary piece of the apply 
metal - unexcited : ſo that, if there be introduced a fit diſpoſition WMP vill d 


the internal parts of the metal, by the action of the load-ſtone, Wnetic r 
metal, continuing of the ſame ſpecies it was before, will need not 
but the continuance of that acquired diſpoſition, to make it pr 
magnetical effects. And if this diſpoſition, or internal conſtitution! ation 
the excited iron be deſtroyed, tho? the form of the metal be not 4 
injured, yet its power of attraction will be aboliſhed; as appears, 
ſuch an excited iron is made red-hot in the fire, and ſuffered to c 
gain, 
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A load-ſtone, alſo, may eaſily, by ignition, be deprived of its power | 
;ſibly attracting iron, and yet continue a true E 2 Paysrcs; 
cities; which, according to the vulgar philoſophy, ought to de 3 Mag netical 

on its ſubſtantial form: and the load- ſtone thus ſpoiled may, otwith- f. may 


ding this form, have its poles altered - . e mechani- 
g P N leaſure, like a Piece of cally produced, 


on. 

And, tho' it be generally taken for granted, that in cher, int 
one, never injured by the fire, not Gy the — 0 1 ba fo a nd 
e particular virtue, which it hath, to point conſtantly, with one gn iron. 
determinate extremes, to one determinate pole, flows En 
om its ſubſtantial, or at leaſt eſſential form; yet this form re 
g undeſtroyed by fire, the poles may be changed: for taking a ve N 
all fragment of a load-ſtone, I found, that by applying Goth 
e pole, and ſometimes the other, to the poles of a very vigorous 
ad-ſtone, I could change the. poles of the little fragment ; tho? b 
plying a larger piece, I was not able, in many more hours chan T 
ploy'd minutes before, to make any ſenſible change of the poles 
nd this I hope may ſhew, that how unanimouſly ſoever 1 
duced all magnetic operations from the form of the load-ſtone, yet 
e internal change of pores, or other mechanical alterations or in 
l diſpoſition, either of the excited iron, or of the load-ſtone itſelf, 
|| diſable, or enable a body to perform ſome determinate magneti- 
1 I ſhall now add ſome farther particulars, to make it 
* that magnetical qualities may be mechanically produced or 
2, J have often obſerved in the ſhops of artificers, tha 
npered tools are heated by 5 and apply d to rr wn * 
ſteel, or iron, they will take them up, as if the inſtruments 5) 2 
cied by the Joad-ſtone : but as they will not do this, unleſs the 
excited by friction, which makes a great commotion in the Pond 
of the ſteel ; ſo they retain not ſuch a vigorous magnetiſm, after 
are grown cold again : as appears by the barely rubbing a piece of 
| againſt the floor, till it gains a ſufficient heat; for whilſt it continues 
it diſcovers a manifeſt attractive power, but loſes it upon growing 
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3. Tis, likewiſe, obſerv'd, that the iron bars of windows, by having 
dd very long in an erect poſture, may grow magnetical; ſo that if 
apply the north point of a poiſed needle to the bottom of the bar 
will drive it away, and attract the ſouthern; and if you raiſe the 
= needle to the upper part of the bar, and apply it as before 
1 draw the northern extreme, which the other end of the bar re- 
. 4 probably, becauſe the bar is, in tract of time, by the conti- 
1 | _—_ = magnetical effluvia of the terraqueous globe, turned in- 
ns Gen whoſe lower end becomes the north- pole of it, and 
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ons from the magnetical effluvia of the earth, than it would have 
lone, if it had ſtill been cold. And it is very remarkable, what dif- 
rent effects are produced, by the operation of the fire, upon two 
agnetic bodies, according to their reſpective conſtitutions. For, by 
Leeping. a load-ſtone red-hot, tho* you cool it afterwards in a per- 
endicular poſture, you may deprive it of its former power of at- 
ting. But a bar of iron being heated, and ſet to cool perpendicu- 
rly, thereby acquires a manifeſt verticity. Of which differing events, 
ofibly the reaſon 1s, that the peculiar texture and conſtitution which 
akes a load-ſtone, ſomewhat more than an ordinary ore of iron, its 
ſual ingredient, being ſpoiled by the violence of the fire, *tis left 
| the condition of common iron, or iron-ore ; whereas the fire ſof- 
ns the iron itſelf, agitating its parts, and making them more flexi- 
le; and by relaxing its pores, diſpoſes it to be eaſily pervaded by 
e magnetical ſteams of the earth : from which it may, probably, re- 
we its verticity : and this the rather, becauſe, I have often try'd, if 
) oblong load-ſtone, once ſpoiled by the fire, be thoroughly heated, 
d cooled either perpendicularly, or lying horizontally, north and 
uth, it may, as well as a piece of iron, treated in the ſame man- 
r, be made to acquire new poles, or to change the old ones, at 
eiſure. But whatever cauſes the different effect of the fire upon a 
und load-ſtone, and a bar of iron, it ſeems to ſtrengthen our con- 
ure, that magnetical operations may much depend upon mechanical 
nciples. 

= add, that having brought a large piece of a certain kind of 
g/;/þoker to a convenient ſhape; though, eil it was altered by the fire, 
dicorered no magnetical quality; yet after it had been kept red-hot 
the fire, and ſuffered to cool in a convenient poſture, it was ena- 
d to operate magnetically upon a poiſed needle. 


nat 3 b. The magnetical virtue in a body may be aboliſhed without de- 
a muß ing the ſubſtantial or eſſential form, and without ſenſibly adding, 
=" niſhing, or altering any thing, of the ſalt, ſulphur, and mercury, 


ereof chymiſts preſume iron and ſteel to be compoſed. For, it 
been ſometimes obſerved, that the bare continuance of a load- 
18 itſelf, in a contrary poſition to that, which, when freely placed, 
are cu ems to affect, has either changed, or ſenſibly leſſened the virtue 
It. And having a load-ſtone, whoſe vigour was very extraordinary, 
ock'd it up in a cabinet; but when I had, ſome time after, 
aon to make uſe thereof, I found it ſo exceedingly decay'd, as 
ss attractive power, that I refuſed to employ it in any caſes of 
like nent. 
7. But this degeneration of the magnetical virtue, which may, in 
of time, happen to a load-ſtone, will, in a moment, be made by 
the a help of that ſtone, in an excited needle. For a well-poiſed needle, 
al ins, by the touch of a good load-ſtone, brought to turn one of 
, m ends to the north, and the other to the ſouth, may, by a con- 
SS trary 


499 


Pn vstics. 


A 


500 | MacnEeTICS 


Parsrcs. trary touch of the ſame load-ſtone, be deprived of the faculty it hg 
ol directing its determinate extremes, to determinate poles. Nay 
another touch, the needle may, preſently, have its direction ſo changsy 


9 


that the end, which before pointed to the north, ſhall now regarc th 
ſoutb. And, to make it more probable, that the change of mag. 
netiſm may be produced by mechanical operations, procuring ſome 
change of texture in the iron, I ſhall add, that if a rod of iron, by 
being heated, ſuffered to cool north and ſouth, and hammered at its 
ends, be very manifeſtly endowed with a magnetical virtue, this yirty ena 
will, in a moment, be deſtoryed, by two or three ſmart blows « 
ſtrong hammer upon the middle of it *, 


Sir / Newton tells us, that, * Magne- | abſolute attractive power of armed ly Ire, P! 
« tiſm differs from gravity, becauſe magne- | ſtones, is as their quantity of ſurface ; that 

« tic attraction is not as the quantity of | the load-ſtones attract needles which hie 
« matter attracted ; and becauſe ſome bodies | been touched, and others which have 1 
« are thus more attracted, others leſs, and | been touched, with equal force, at une 
« a greater number not at all. Beſides, the | diſtances ; that both poles of a ſtone equl 
1 magnetic force may be increaſed and attract needles before the touch, a whid 
« diminiſhed in one and the ſame body, | it is, that one pole begins to atract one en 
« and it is ſometimes much _-_ in pro- | and repel the other; tho' the repelling pe 


4 portion to the quantity of matter than | will ſtill attract upon contact, or at ae 

the power of gravity ; and in going from | ſmall diſtance ; that the attractive poet frigera 
the magnet decreaſes not in a duplicate, | loadſtones, is in the ſeſqui-duplicate proporty il 
« but nearly in a triplicate proportion of the | of the diſtances of their ſurfaces, from t ders 1811 
„ diſtance.” Newton. Princip. p. 368. needle reciprocally; that the entire pot te; ot! 
Mr. Whifton lately found, that a load- | of magnetiſm in this country, as it Ach f fever; 
Kone has both an attractive and à direQive | needles of a foot long, is to that of 1 


wer, independent one of the other ; whilſt | vity, as 1 to 300; that the quantity ˖ 
iron touched by it has only the former, | the magnetic power, accelerating the {a kes, 1 
and will ſuffer ſteel filings to lie along, or | dipping-needle, oſcillating in different ve 
ſtand perpendicularly to its ſurface, and not | tical plains, is as the coſine of the ay 
like the ſtone, direct them to certain angles, | made by thoſe plains, and the magne 
with reſpec to its ſuperficies and axis; that | meridian taken on the horizon; and hHν 
ſtones of ſmall fize and virtue give as good | that the times of oſcillation and vibration mſelf 
a directive touch to needles, as the ſtronger | dipping, and horizontal needles, equi 
and the larger; that the touch of the load- | good, is as their lengths directly; and t 
Rone confiderably diminiſhes the weight actual velocity of their points along te 
of the needle; one of 45841 grains, lo "g arcs always equal, See Whiſton's Diſpi 
24 grains thereby, and another of 65726 | needle, and Philo]. Tranſ. paſſim. 
grains, no leſs than 14 grains; that the 
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HE load-ſtone is ſo ſtrange a body, and its uſefulneſs to mankind Zxperimenes 

already ſo great, that it were inexcuſable to neglect any pheno- and obſerva- 
vena that directly relate to ſo abſtruſe a ſubject. But in the preſent in- ni fon the 
uiry, 1 principally intend to make the load- ſtone rather the object, than 2 - 

he inſtrument of my experiments; by working on the very ſubſtance o 

he ſtone, not ſo much to advance or apply its faculties, as to weaken 

d deftroy them, in order the better to underſtand them. Having, there- 

re, procured a conſiderable number of naked load- ſtones, moſt of them 


arſe, differing in ſize, ſhape, colour, and countries; I made ſeveral 
fals upon them. 


1. And, firſt, having made ſeveral load-ſtones glowing hot, and re- 
oved them from the fire till they grew cold again, I found a great 
parity of the viſible ſubſtance whereof they conſiſted, and the mani- 
| ſtructure of the groſs parts that made them up. For ſome upon 
frigeration, either fell aſunder of themſelves, or grew very brittle ; o- 
ers ſtill continued entire; ſome of them, being broken, looked like iron- 
re; others being broken, after refrigeration, appear*d to conſiſt of flakes 
fſeveral colours, lying parallel to one another: and others again, which, 
remember, were Engliſh, neither appear'd compos'd of any fuch 
kes, nor had their dark colours much changed by the operation of the 
, nor ceaſed to be ſolid bodies. FT | 
2, We could not, upon ſucceſſively burning ſeveral ſmall load-ſtones, 
ſcern any ſuch blue ſulphureous flame, as Porta in his natura magic relates 


magr 
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ration WWinſelf to have ſeen, and judges to have been, as it were, the ſoul of 
cee load-ftone 3 upon the acceſs of which, he ſays, it loſt its magnetic 
4 = eulty ; which is moſt commonly true as to an conſiderable degree of 

; e attractive power, tho? not of the directive faculty or virtue. But Por- 


* might miſtake the ſmall flame, which is often emitted even by well- 
ndled and glowing charcoal, (on which ſort his load-ſtone was placed,) 
pecially when a little blown upon, for the exhaling ſoul of the load-ftone 3 
elſe we may ſuppoſe, that his ſtone was more rich in unctuous moiſture 
un others. 

3. The ſolidity of ſome Engliſh load-ſtones, led me, tho? I Iook'd 
pon them as a kind of iron-ore, to try whether they would not 
Nike fire. And having made ſeveral co'lifions betwixt a rough piece, 
da common fteel z I found it was poflible, with difficulty, to obtain 
me fparks, tho* they feem'd ſmall; but briſkly ſtriking a large 
ce of ſmooth load-ſtone, with the edge of a ſteel hammer, we 


duced numerous ſparks, ſome of them of a ſurprizing bigneſs 3 5 
| 0 | ; Y 
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Paysrcs. they were judged to exceed the ſize of thoſe uſually afforded by on 9. 
mon fliints. f ry col 
| 4. For certain reaſons, I thought fit to try further, whether it Wer the ot 
not poſſible, to make load-ſtones afford fire, without the help of iron h rable | 
ſteel. I therefore choſe two ſolid pieces cut almoſt into te form 1 fire 0! 
cubes; and found that many colliſions being made with them, eſpecial remov! 
at the edges, there were produced, from time to time, but not frequent: ſilver ; 
ly, ſome _ of fire ; tho? neither ſo numerous, great or vivid, 10-19 
when the ſteel was employ'd. £5 an eff 
5. I have found that if an oblong load-ſtone, made glowing hy o glo 
be cooled perpendicularly, the lower extreme will thereby become ore! 
north pole : and now I add, that if ſuch a load-ſtone be refrigerated per ion, t. 
pendicularly, upon the north extreme of a much ſtronger load-ſtons old. ? 
the weaker ſtone will receive impreſſions, as if it were iron, and j Wy. 
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lower extreme not be, as before, by the magnetic effluvia of the eat 
made its northern pole; but it will be contrariwiſe animated by th 
pole of the load-ſtone, on which 'tis cool'd; ſo that the lower a 
treme of it will prove its ſouthern pole, briſkly attracting the nor 


end of an excited needle. need] 
6. By the like way of refrigeration, I alſo found, that a diſanimi the 
load- ſtone may be reſtored, to ſome degree of attractive virtue; f eedle n 
I try'd that a ſmall load-ſtone, which, after being made red-hot | d filing 
the fire, and cooPd perpendicularly upon the ground, was not abl conſide 
to take up a fragment of a needle; being again heated, and not o 420 
bl virtue 


ly cool'd upon the pole of a ſtrong load- ſtone, but ſuffered to re& e 
it a while after, ſoon grew vigorous enough, to take up what it cou 
not move before, 

7. I further obſerv'd, that tho* a load-ſtone which had once pals 
the fire, wou'd not, by being made red-hot, have its body open'd an 
fitted, to take in plentifully the magnetical ſteams; would yet, like 
wire of iron, acquire a new verticity from a vigorous load-ſtone; b 
not be in many hours ſo vigorouſly impregnated with magnetic virti 
if it were applied cold to the pole of the animating load-ſtone; as 
would in a very ſhort time, if being glowing hot it were ſuffer'd 
cool thereon. 

8. It has been obſerv'd, that if a load-ſtone be made red-hot int 
fire, it ſcarce retains any ſenſible attractive virtue; only it will be abl 
by being endowed with a magnetiſm from the earth, to drive away 

ole of a needle which agrees in denomination with that pole of U 
oad-ſtone, whereto it is applied. But this is not ſtrictly and uni 
ſally true; for in ſome of our Engli/þ load-ſtones, it has been remark 
that ignition does not only leave them poſſeſs'd of a directive virtue, b 
alſo a conſiderable attractive power; ſo that they will ſuſtain a lat 
weight of ſteel, | 
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the other much greater, being about an inch long, and of a conſide- 
able breadth, yet of ſmall thickneſs: theſe were made red-hot in a 
fre of well-kindled charcoal; and when they thorowly glowed, we 
removed them, one after another, and ſoon ſer each upon a plate of 
flyer ; and ſeverally applying a capp'd load-ſtone to them whilſt yet 
ed-hot, it ſeem'd manifeſt that the ſtone had not then fo ſtrong 
m effect on them, as if they were not red-hot : but when they ceas'd 
0 glow, tho? they were ſtil] intenſely hot, the armed load-ſtone had a 
more powerful operation on them, by way of attraction, and ſuſtenta- 
ion, than before; and, alſo, even than after the ſame ſtones were grown 
old. ä 

10. This experiment was repeated with the two ſmaller magnets and 
e greater, with the like ſucceſs: and when they were grown cold, they 
lid, notwithſtanding their having been twice ignited, diſcover ſome little 
magnetiſm, if apply'd to the end of a well-excited magnetic needle, 
icely pois'd, with its centre of gravity upon the point of an ordina- 
needle. And, I found that the bigger of theſe three load-ſtones, af- 
r the firſt, if not alſo after the ſecond ignition, mov'd the magnetic 
edle more briſkly thay one would have expected; and being thruſt in- 
o filings of ſteel, and then taken out, it carried up with it and ſuſtained 


mated 


; | 


not 1 | 1 
- oY confiderable number of them. Whence we may conclude, that in ſome 
» & had-ſtones of a very ſolid conſtitution, ſuch as this was; the magneti- 
+ virtue is more radicated or permanent, than in the generality of other 


apnetic bodies: this ſtone being the firſt wherein I obſerv'd, after I 
ad thorowly ignited it, any attractive virtue able to take up filings of 
on | 


u. We took the fame load-ſtone that was employ*d about the laſt 


t cou! 


> pale 
'd an 


like periment, and having again made it red-hot, in the fire, ſuffered it 
Ls co cool leiſurely in the air, as before, but quenched it, in a ba- 
vum of cold water; intending thereby to make a double variation of the 


periment; firſt, by cooling it haſtily; and next, by cooling it in a 
id, vaſtly more denſe or ponderous than the air. The event of the 
al was, that, upon the immerſion of the red-hot ſtone, there felt off 
me flaky matter, as if it had been ſcales of iron; and the ſtone, when 
Id, would not take up any filings of iron, as before it did; ſo that 
appear*d to have loſt much of the virtue it ſo lately had; tho? it re- 
Nd the power to move a well-pois'd needle, if it were held near, on 
ter ſide of the point of it. | 

2. A black oblong load-ſtone, of a ſimilar ſubſtance, and weighing 
r three drams, having been made to glow in a fire of well-kindled 
rcoal, and to continue in that ſtate for ſome minutes; being weighed 
in as ſoon as it was cool'd, loſt about + of a grain in weight, and 
ich of its black colour. 
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13. A 


We took three Engliſh load-ſtones, that appeared to be of a ve- P 
7 compaRt ſubſtance; two of them not near half an inch in length; Sod map 


504 MacnisrTics. | 
Physics. 13. A lump of iron-ore, which looked almoſt like a white ſtone g. 


cer than common-ore, and about the bigneſs of two eggs; being apply . 7 
in ſeveral of its parts to an excited needle, did not appear to Ky, It 4 it, 
manifeſtly. But bates afterwards made glowing hot, and kept ſo fg therec 
while, and then cooled; it did in thoſe parts, which ſeem'd by tri il t 
new colour to abound with metalline corpuſcles, manifeſtly attract the which 
north end of the needle, and this was try*d, both with a needle of ien 


own touching, and by the mariners needle, whole Hower-de-Luce, the hyrg 
ore manifeſtly drew. N 

14. A brick that had not been us'd, being ſaw'd length - ways ing 
two equal pieces, and each of theſe being heated red-hot in the fn 
for a pretty while, and afterwards ſuffer'd to cool north and ſouth 
thereby acquired a magnetical verticity: and with that end which j 
cooling reſpected the ſouth, faintly drew the Flower-de- Luce of d 
mariner's needle ; and with the other end, ſomewhat more vigor 
ly drove it away, and a littte attracted the other extreme of the ne 
dle. 

15. We took a black load-ſtone, and having by degrees beaten it ſmil 
without ſuffering it to touch any iron or ſteel veſſel, or inſtrument; | 
ſet aſide the groſſer grains, and upon ſome of the finer powder pour 
the ſpirit of common ſalt, which had, at firſt, a. ſenſible operation up, 
it, by producing the fetid fumes, and making a kind of ebullition, 
that menſtruum uſually does upon filings of iron or ſteel. Neverthele 
being kept for a night or two in digeſtion, it drew a high tincture; a 
tho? this was not at all, like the ſolution of iron in ſpirit of ſalt, pree 
but of a yellowiſh brown, not very remote from redneſs ; yet a little of 
being dropt into a freſh infuſion of galls, preſently turned it to anink 
ſubſtance, which in ſome poſitions appear'd bluiſh, as a tincture of li 
ſolution of ſteel would have done. And having carefully made a ſd 
tion of load-ſtone, with good Aqua regia, it was thought to be a f 
ſolution of gold. | : 

16. Having caus'd a weak load-ſtone to be heated red-hot, and aft 
wards to be beaten very fine, I digeſted ſpirit of ſalt upon it; which i 
few hours acquir'd a tincture, almoſt like that of a troubled ſolution 
gold. It ſtrongly reliſh*d of iron, and a little being dropt into the 
fuſion of galls, turned it immediately into an inky liquor. Part oft 
ſolution, being gently evaporated, grew thick like an extract, 
did not ſeem diſpos*d to ſhoot into cryſtals; yet another part of it, pl 
cipitated with the ſalt of tartar, much like a ſolution of vitriol ; 
another with ſpirit of fermented urine, gave a large yellowiſh red pn 
cipitate. | 
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A red mineral of a conſiſtence between ſtony and earthy, was Pavstcs 


M me judged to be a kind of iron- ore, tho? having powder'd ſome LKYWNy 


ve Re: it, 1 could not find that a good load-ſtone would 3 

for thereof; I, therefore, caus'd this red powder, end 
the oil, to be kept, for about two hours, glowing hot, in a crucible ; b 

tach means it was turn'd blackiſh, This dark-colour'd powder bali 
f o88taken out, and ſuffer'd to cool, would readily adhere to the ſame IA 
burn one, almoſt as if it had been a heap of filings of iron. But the o ; 
tion of the fire, perhaps, contributed as much as the linſeed oil 8 
bis change * for, a parcel of the red powder being kept ignited in a 
e fin rucible, without the liquor, afterwards appeared magnetical. 
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The hypotheſe 5 


advanced to 


folve the phe- cal attraction. The firſt is that of the learned F. Cabeus, who think 


nomena of e- 


lectricity. 
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cuſs and expel the neighbouring air; which, after it has been drive 


4 
4 


hey We 
A tl 
ions 0 
which 
ly 3 AT 
F cert: 
je ſup) 
f glal 
ems f 
A, ſuc 
imag 
ut car 
ö you 
inſt © 
fuvia. 
But 1 


THE 
MECHANICAL PRODUCTION 


O F 


ELECTRICITY 


HAT it is not neceſſary to make electrical attraction the « the 
fect of a quality, flowing immediately from a ſubſtantial fam 44 : 
but rather, of a material effluvium, iſſuing from, and rem 10 


eavour 
courſe 
ing 

erefor 
ral, n 
ſome 
Jes, Or 
1, Th 
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own, 


ning to, the electrical body, appears from ſeveral particulars obſervable 
ſuch bodies, and their manner of acting. 
Different hypotheſes are advanced to ſolve the phenomena of ele 


the drawing of light bodies by amber, &r. may be accounted fa 
from ſuppoſing, that the ſteams, which iſſue out of ſuch bodies, di 


off a little way, makes, as it were, a ſmall whirl-wind, becauſe of 
reſiſtance it finds from the remoter air, which has not been affect 
by the electrical ſteams; and that theſe ſhrinking back ſwiftly to h 
electric body, do, in their returns, bring along with them ſuch light ful 


ſtances as they meet with in their way. And upon this occaſion I offer af 
to be conſider'd; whether by the gravity of the atmoſpherical air, fi | w- 


mounting the ſpecific gravity of the rarified atmoſphere about the 
ber, the attraction may not, in ſeveral caſes, be either cauſed or prom 
ted. Another hypotheſis is that of Sir Kenelm Digby, and others: it 
cording to which, the amber by being chafed, is made to emit cert 
rays of unctuous ſteams, which, when they come to be a little co 
ed by the external air, are ſomewhat condenſed; and have loſt « 
their former agitation, ſhrink back to the body, whence they fallyec 
and carry with them thoſe light bodies, to which their farther en 
happen to adhere, at the time of their retraction. And this way 
employ*d alſo by the learned Gaſſendus, who adds, that ſuch eled 


ca] rays being emitted ſeveral ways, and conſequently croſſing one J 
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carry it along with them, when they ſhrink back to the body, whence 
key were emitted. : 

A third hypotheſis is deviſed by Des Cartes, who diſlikes the ſolu- 
ions of others, chiefly becauſe he thinks them not applicable to glaſs, 
ich he ſuppoſes unfit to yield effluvia, tho? it be an electrical bo- 
y; and therefore attempts to account for electrical attractions, by means 
certain particles, ſhaped almoſt like ſmall pieces of ribband, which 
e ſuppoſes to be formed of ſubtile matter, harboured in the pores 
f glaſs : but this 1s very doubtfully propoſed, by the author, and 
ms to be embraced upon a miſtake. He ſays, that electrical eflu- 
12, ſuch as are ſuppoſed to be emitted by amber, wax, Fc. cannot 
imagined to proceed from glaſs; which ſuppoſition I grant is plauſible, 
ut cannot allow it to be true. For as ſolid a body as glaſs is, yet 
jou dextrouſly rub, for two or three minutes, two pieces of it a- 
ainſt one another, you will find that glaſs is able to emit very ſtrong 
Huvia. | 

But it is not neceſſary, that I ſhould here conſider, all that has 
en ſaid for and againſt each of the hypotheſes mention'd ; ſince they 
| agree, that electrical attractions are not the effects of a mere quali- 
„ but of a material efflux from the attracting body; and all en- 
eour to ſolve the phenomena in a mechanical way, without having 
courſe to ſubſtantial forms and inexplicable qualities, or ſo much as 
king notice of the hypoſtatical principles of the chymiſts. It may, 
ercfore, ſuffice, that I here mention ſome phenomena, which, in ge- 
ra], make it probable, that amber, Cc. draw light bodies, by virtue 
ſome mechanical properties, either of the attracting, or attracted bo- 
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1 or of both. 

. 1 1, The firſt and moſt general obſervation is, that electrical bodies at- . eleari- 

_—_— ct not, unleſs they be warmed ; which, tho? it does not always hold, cal bodies a# 
0 ſerves to countenance our doctrine of corporeal effluvia. For it is mechanically. 

f \ ("> that heat, by agitating the parts of a fit body, ſolicits it to ſend 

F fr MF efuvia, as is obvious in odoriferous gums and perfumes, which, 

* ng heated, emit their fragrant ſteams both farther, and in greater plen- 


than otherwiſe they would. 
2. It has been obſerved, that amber, warmed by the fire, does 


t attract ſo vigorouſly, as if it acquires an equal degree of heat, by 
ang: ſo that the modification of motion, in the internal parts, 


t the 1 
r prom 
hers: U 


* oY d in the effluvia, may, as well as the degree of it, contribute to the 
1 action. And the effect may often be promoted by employing both 
v fall & ways ſucceſſively; as I manifeſtly found, by firſt warming am- 


by the fire, and preſently after chafing it upon a piece of cloth: 


ther c if the heat of the fire had put the parts into a general, but con- 


| , f 1 pt = 
h bo: ad agitation; to which it was eaſy for the ſubſequent attrition to 
8 one ant Ter 2 | give 


the 


er, get into the pores of the light body to be attradted, and, by means Pavs1cs. 
© their croſſing, take the faſter hold of it, and have the greater force 
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Paysics. give a convenient modification, in a body whoſe texture diſpoſes i; , 
become vigorouſly electrical. 

3. Another obſervation is, that electrical bodies require a poliſh, 
well as attrition ; and tho* I doubt whether the rule be infallible, Ve 
weaker electrics require to be as well wiped, as chafed ; and ene 
good ones will have their operation promoted by the fame mem 
For wiping is a kind of attrition, and frees the ſurface from yy, 


held 
chat 
turn C 
d tl 
ſmoKe 
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veen 


might choak the pores of the amber, or hinder the efflux of | roba 
ſteams. | lies, 
4. It is likewiſe obſerved, that as tho* magnetical ſteams are ſo { 3 d 


tile, that they penetrate thro? all kinds of mediums hitherto know 
electrical effluvia are, like thoſe of ſome odoriferous bodies, eaſily check 
in their progreſs ; ſince the interpoſition of the fineſt linen or farſne a p 
is ſufficient to hinder all the operation of excited amber upon a ſtray 
or a feather, placed ever ſo little beyond it. 

5. It has been alſo obſerved, that the effects of electrical attrifii 
are weakned, if the air be thick and cloudy ; and eſpecially, if 
ſouth wind blows ; that electrics diſplay their virtue more fintly þ 


ttenti 
vith li 
ned ab 
9 that 


night than by day, but more vigorouſly, in clear weather, and - Ay ſu 
the wind is northerly; and that thoſe bodies, which are but fan tactic 
drawn, when the weather is clear, will not be at all moved when it e une 


thick and cloudy. | hem, 
6. We have alſo obſerved, that ſeveral concretes, which are noa ent, t 
electrical, abound in a ſubtile matter, capable of being manifeſtly 11 
vaporated by heat, and rubbing. Thus, moſt reſinous gums, whit d wa 
draw light bodies, do alfo, being moderately ſolicited by heat, e e {mc 
ſteams; pieces of ſulphur, upon due attrition, give a ſulphureous ſme! may 
and the piece of amber, which I moſt employ, and is ſomevi*hMiſipate 
large, and very well poliſhed, being rubb'd upon a piece of woollrmed. 
cloth, will emit ſteams, manifeſtly ſcented of amber, nder i; 
7. It agrees very well with what we have ſaid of the corporeal emMiÞurle. 
nations of amber, that its attractive power will continue, after it Io, V 
been once excited. For the attrition having cauſed an inteſtine moi the 
in its parts, the heat thereby excited ought not to ceaſe, as ſoon rtrary 
ever the rubbing is over, but to continue capable of emitting effluvi caſe « 
ſome time afterwards, longer or ſhorter, according to the goodnels t only 
the electric, and the degree of the commotion made; all which, ji faſter 
together, may ſometimes make the effect conſiderable : and by this mei ervenir 
on a warm day, I with a certain body, not bigger than a pea, but Vltering 
vigorouſly attractive, moved a ſteel needle, freely poiſed, about ! ſhrink 
minutes after I had left off rubbing it. ſtring 
8. It ſeems not impoſſible, that electrical effluvia ſhould ini con je 
ate themſelves into the pores of many other bodies, becauſe 1 Met req 
found them ſubtile enough to attract, not only ſpirit of wine, Mie anc 
that fluid, we call ſmoke. For, having well lighted a wax-taper i lig! 
blew out the flame, and when the ſmoke aſcended, in a ſlender " , after 
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Puvstes. to a very vigorous piece of poliſhed amber; and when we lad, ,,, 
aue help of a little wax, ſuſpended it, by a ſilken ſtring, we very ,, 
chafed one of the blunt edges of it upon a kind of large Pin-cuſhicy 
covered with a coarſe black woollen ſtuff; and then brought the elecdi 
as ſoon as we could, to reſt, pendulous at the bottom of the ſing 
And thus, at length, we found, that if, as ſoon as the ſuſpended ele&tr 


being 
rl ul. 
feem'd 
itted 


of anti 


was brought to ſettle freely, we applied to the chafed edge, but yig = 
out touching it, the cuſhion, which, by reaſon of its rough ſupergc, 3 
and poroſity, was fit for the electrical effluvia to faſten upon, the oy al 
would manifeſtly be drawn aſide by the cuſhion ſteadily held: ad e 
this was flowly removed, that would follow it a conſiderable n hich t 
and when this body no longer detained it, *rwould return to tlie 9 "of 
ture, wherein it had ſettled before. And this power of approaching Ws 
cuſhion, by virtue of the operation of its own ſteams, was fo durable t be 
our amber, that by once chafing it, I was able to make it folloy t ma) 
cuſhion no leſs than ten or eleven times. 3 
Eleericity, 11. Other phenomena might be added of the ſame tendency ; þ | the 
producible by deſigning here to give only ſome experiments about the produdtio Mee che 
mechanical electricity, it will be ſufficient to relate how I have produced or d 180 
— ſtroy'd this quality in certain bodies, by means of alterations, wi them | 
appeared to be no other than mechanical. And (1.) Having, with "nn 
very mild heat, ſlowly evaporated about a fourth part of good > ther 
pentine, I found, the remaining body would not, when cold, conf ng hap 
nue a liquor, but it hardned into a tranſparent gum, almoſt like ai my 
ber, and proved electrical. (2.) By mixing two ſuch liquid bod ient d 
as Petroleum, and ſtrong ſpirit of nitre, in a certain proportion, , (, 
then diſtilling them, till there remained a dry maſs, I obtained a bi lid it 
ſubſtance, as black as jet; with its ſuperficies, where it was contig e ſo 9 
to the retort, gloſſy, as that mineral is when poliſhed : and 1 tou by ar 
it. farther reſemble jet, in having an electrical faculty. (3.) Ha. or. 
burnt antimony to aſhes, and of thoſe aſhes, without any additi to lad 
made a tranſparent glaſs, I perceived it manifeſt, when rubved, n told 
conſiderable electricity. And this is the more remarkable, becaule, Wi dat 
a Vitrum Antimonii, which is ſaid to be purer than ordinary, may ier che 
made of the regulus of the ſame mineral, in whoſe preparation Leather 
great part of the antimonial ſulphur is ſeparated, and left amo 
the Scoriæ; ſo glaſs of antimony, made without addition, may er 
be reduced to a regulus; a body not reckoned electrical. (4.) IH. 5:44 
ſome glaſs of lead per /e, which alſo was not deſtitute of an eled aw 
cal virtue, tho? it had but a very languid one. And this glaſs mi hh - 
eaſily be wrought again to afford malleable lead, which was en hai 
reckoned among electrical bodies. (g.) Having warily diſtilled amb a times 
by itſelf, that I might have an unmixed Caput mortuum, and contin y N * 
the operation, till it had afforded a large proportion of phlegm, ſp * 


volatile ſalt, and oil, we carefully broke the retort, and took on 
remaining matter in a lump, which, tho? it had quite loſt its A 
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run was ſo far from having 
Lend to attract more vigorouſly 
"red to diſtillation. And from 


ith electricity, may acquire that 
hich they conſtitute. 


ks of hair, brought to a certain 


we them; for, at ſome times, I 


hewed me this experiment, I 


plied itſelf preſently to her hand. 


m told me, ſhe had ſometimes 


weather was froſty *. 


ir, Stephen Gray, found by trial, that 
ber drawn thro” his fingers acquired a 
e of electricity, and would be attrac- 
by the finger when held near it ; that 
Iman hair, after having paſſed three 
Kr times between his finger and thumb, 


ELECTRICITY, 


being burnt black, and tho? grown ſtrangely brittle ; yet this Caput Physics. 
loft its electrical faculty, that it 


than amber itſelf, before it is com- 
the inſtances afforded by the glaſs 


f antimony, we may learn, that when the form of a body ſeems to 
e deſtroyed by analyſis, which diffipates the parts of it, the re- 
mining ſubſtance may yet be endowed with electricity. From the 
cond example, and from the common glais, which is electrical, we 
pay alſo learn, that bodies, which are neither of them, a-part, endowed 


virtue in the compound ſubſtance, 


12. To theſe experiments, I ſhall add a ſurprizing phenomenon, . 
hich may help to make it probable, that electrical attractions need 
tt be attributed to the ſubſtantial, or eſſential form of the attrahent; 
ut may be the effects of unheeded, and fortuitous cauſes. That falſe 


degree of dryneſs, will be attracted 


the fleſh of ſome perſons, I had proof in two beautiful ladies who 


obſerv'd, that they could not keep 


m from flying to their cheeks, and from ſtriking there; tho' neither 
them had occaſion for, or did uſe paint. When one of theſe beauties 


turned it to a complement, ſuſpec- 


g there might be ſome trick in it, tho” I afterwards ſaw the ſame 
ng happen in the locks of the other too; who gave me leave to ſa- 
y my ſelf farther ; and deſiring her to hold her warm hand at a con- 
ent diſtance from one of thoſe locks taken off and placed in the free 
; 3 ſoon as the did this, the lower end of the lock, which was free, 


This ſeem'd the more ſtrange, be- 


| ſo great a multitude of hairs would not have been eafily attrac- 
| by an ordinary electrical body, which had not been conſiderably 
pe, or extraordinary vigorous. Afterwards I enquired of ſome other 
ng ladies, whether they had obſerved any fuch thing; and one of 


met with theſe troubleſome locks ; 


that al! ſhe could. ſay farther was, that they ſeem'd to fly moſt 
ter cheeks, when they had been put into a ſtiff curl, and when 


13. Having 


| trials alſo ſucceeded in pieces of ribband of 

ſeveral colours, and half a yard long; ſo that 
the hand held at the lower end of any of 
them, would attract them at the diſtance of 
five or fix inches. But if they imbibed the 
' moiſture of the air, their electricity would be 
much weaken'd thereby; tho' in this caſe, 
the fire never fail'd to give them a ſtrong one. 


contini h to bis finger at the diſtance of half 
mn, if ch; and that the hair of a dog's ear 
: K * lireads of filk would do the like. His 
its col 


bel 


In ſhort, he found woollen, paper, leather, 
: wood-- 


Pnvsſcs. 
held a downy feather ſo cloſe to it, that the neareſt part thereof 1 
drawn by, and ſtuck faſt to it; the remoter parts continuing in thei 
then applying my finger to the erect downy yy 
it immediately left its poſture, and applied itſelf to my finger, 3 
that had been an electrical body. And whether I offered my nail! 
the pulp of my finger thereto, or held it towards the right hay 
the left, or directly over the hairs or feathers, which were near the lin 
quill, they ſuddenly, and for aught that appeared, equally um 
towards them, and faſten'd themſelves thereto. 


ELECTRICIT V. 


13. Having moderately excited a 


former poſture : 


the ſteams, which iſſued out of my 


tract theſe hairs, I applied to them, after the ſame manner, a lin 
cylindrical inſtrument of ſilver, to which they bowed, and faſten 
themſelves, as they had done to my finger; tho' the tip of this | 
ſtrument was preſented to them in ſeveral poſtures, 
ceſs I had with the end of an iron key, and alſo with a « 
tece of poliſhed black marble : and ſometimes the hairs fo read 
Raltened themſelves to theſe extraneous, and unexcitgd bodies, d 
I have been able to make one of them draw the 


amber itſelf. 


continued ſtrong enough to ſuſtain 


ther the approach of my finger, nor that of the other bodies, we 
make them change their poſture; yet as ſoon as ever the amber 
excited again by a little friction, the feather would be diſpoſed to 
ply itſelf again to the bodies mentioned. And left there ſhould 
any peculiarity in that particular feather, I made trials with others, 
found the experiment to anſwer in-the ſame manner. 

eriment alſo at different times, at ſome months interval, but till 1 
And farther, I found the like ſucceſs, when, in p 
of amber, I ſubſtituted another electric, and particularly a {mc 


the like ſucceſs. 


maſs of melted brimſtone. 


wood-ſhavings, parchment, and gold-bea- 
ters ſkin, to be electrical, and that they 
not only came to the hand, or any other 
ſolid body, but attracted ſmall bodies to 
them, ſometimes at the diſtance of eight 
or ten inches. Some of theſe, alſo, ap- 
pear'd luminous upon friction. See Philo/. 
Tranſ. No. 366. p. 104. 

The late Mr. Haukſbee, diſcover'd a 
ſurprizing kind of electricity in glaſs. A 
tube of that metal he found, wou'd, 


But it is to be obſerved, that this unuſual attract 
happened, only, whilſt the electrical operation of the excited an 


when rubbed, variouſly attract pieces of | 


large vigorous piece of amber 


And to ſhey, | 
finger, were not neceſſary to 


The like { 


ather from 


the feathers. For afterward, : 
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I made the 


leaf-braſs, at a conſiderable diſtance, 
with greater force, the more tit 
was heated by rubbing ; tho? this f 
differently, according to the different 
er and conſtitution of the air. 

o found that the effect ceaſed, or 
ſtroy'd, upon exhauſting the air out © 
tube, but that it return'd in a con 
ble degree, upon its re- ad miſſon, 
out any new attrition, Hau Ibu 
riments, p. 53. 


ELECTRICITY. 


ofely turn d, and poliſh'd for electric experiments, wou'd, in warm wea- 
ther, manifeſtly retain the power of attracting for ſeveral minutes; and it 
has ſtirr'd a poiſed needle, a quarter of an hour after it had been chafed. 
This piece of amber, being firſt well rubb'd, we ſuſpended over a ſtraw, 
z father, or other light body in a glaſs receiver, and preſently exhauſt- 
ing the glaſs of air, we let down the amber till it came very near 
the ſtraw or feather, and perceived, in ſome trials, that upon the leaſt 
contact it wou'd raiſe them up, and in others, without touching, attract 
them. 

14. But the event of electrical experiments is not always fo certain, 
s that of many others; being ſometimes much varied by ſeemingly 
ſlight circumſtances, and now and then by ſome, which are altoge- 
her over-looked. And it is not ſo certain, as many think, whether 
ome particular bodies be, or be not electrical. For Kircher reckons 
ryſtal among thoſe gems, that have not the attractive power, we are 
peaking of z yet I remember not, among all the trials I have made with 
ative cryſtal, to have found any piece deſtitute of it. A late writer, 
Iſo, reciting the electrics, reckoned up by Gilbert, and increaſing the 


attraWumber with ſome obſerved by himſelf, denies electricity to the cor- 
d elan, and the emerald, I the leſs wonder he ſhould do it to the 
rds, Former, becauſe I have my ſelf in vain tried to make any attraction 


ich a piece of cornelian, ſo large and ſo fair, that it was kept for 
rarity; yet with ſeveral other fine cornelians, I have been able to 
tract, very manifeſtly, ſome light bodies: and I uſually wear a cor- 
elan, which is richly endowed with electricity. And as for eme- 


s, WO 
mber 
ed to 
ſhould 


thers, alds, [ have, indeed, ſeen a ſtone, which, tho? green, had a vigorous 
ide the ectricity: this, however, was not a true emerald, but, which is rare, a 
t {till ren ſapphire: and J learned of the jeweller, who cut it, that it was 


d far from having the ſoftneſs of an emerald, that he found it even 
der than a blue ſapphire. Without, therefore, concluding any thing 
im this experiment, except, that the want of an electrical faculty 
gut be thought a concomitant, rather of the peculiar texture of 
e emerald, than of its green colour, I proceeded to make trial with 


„ in p 
y a {md 


diſtance, ree or four true emeralds, and found them all ſomewhat, tho? not 
„ * ully electrical: and tho? by this ſucceſs, I could not gain a new 
0 


to judge of true and falſe emeralds, yet the rule I hoped to have 


different - . 5 . . * 

air. wliſh'd in theſe, may be of uſe in eſtimating, whether diamonds 
d, or vl genuine or counterfeit. For tho? glaſs hath a faint electricity, that 
air de lamonds is exceeding vigorous. And I do not remember to have 
n a coll , ” 0 

|miſſon, with any electric of the ſame bulk, more vigorous, than a rough 


mond I have. But as it has been obſerved, that diamonds attract 
fer whilſt rough, than after they are cut and poliſhed ; this ſeems 
contradict what we ſaid of other electrics, that they attract more 
frouſly, if the ſurface be made very ſmooth, than otherwiſe : but 
01. I, Uuu the 


Jaukſort's 
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[ alſo found, that a vigorous piece of amber, which I cauſed to be pur- Pavstcs. 
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with which the wheels that ſe | 

. : t degree of heat in the ſtone; 

diamonds muſt be moved, excites __— —.— leni een 


+ rapidi cut and pd 
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haps, it loſes its exhala 

_— Es perhaps, alſo, ſome little change ma) be 2 nn In 
its texture, which indiſpoſes it * _ _— ” _ puke _ * 
AA attraction. But as 1. WI ingly le . 
3 fo Fs the cauſe of it, in caſe that proves true, to farther in 
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MECHANICAL CAUSES 


PRECIPITATION. 


of a powder, or other conſiſtent body. And as chymiſts call the 
ſubſtance, which thus falls to the bottom of the liquor, precipitate ; ſo 
we ſhall term the body, put into the liquor, the precipitant; that 
which is to be ſtruck down, the precipitable ſubſtance or matter; and 
the liquor, wherein it ſwims before the ſeparation, the menſtruum or 
ſolvent, When the fall of a body is procured by a precipitant, the 
operation is called precipitation, in the proper or ſtrict ſenſe : but when 
the ſeparation is made without any ſuch addition, or when the ſub- 
ance ſeparated from the fluid part of the liquor emerges, inſtead of ſub- 


ding, then the word is uſed in a more comprehenſive, but leſs proper 
tnſe, | 


it they ſhould have given us the reaſons of the thing. And it is 
kely, that thoſe few Ariſtotelians, who have taken notice of this ope- 
ton, would, according to their cuſtom on ſuch occaſions, have re- 
urle to ſome ſecret ſympathy or antipathy between the bodies, 
toſe action and re- action appears in this proceſs. And thus ſome 
ymiſts aſcribe precipitation, either to a ſympathy betwixt the pre- 
ptating body and the menſtruum, which makes the ſolvent run to 
© embraces of the precipitant, and ſo let fall the particles of the 
Ky ſuſtained before; or to a great contrariety between the acid 
t of the menſtruum, and the fixed ſalt of the oil, or ſolution of 
cined tartar, which is the moſt uſual precipitant they employ. But 
tt not how either of theſe cauſes will reach to all the phenomena 


Uuu 2 exhibited, 


315 
Pz vsics. 
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Y precipitation, I here mean ſuch an agitation, or motion of an Precipitation, 
heterogeneous liquor, as makes the parts of it ſubſide in the form vat. 


The very name of precipitation having, in its chymical ſenſe, been In cauſe en. 
arce heard of in the peripatetic ſchools, it is not to be expected, fired into. 
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15 general ways are, either to add to the weight or bulk of the Physics. 


k. aiffolved particles, and thereby render them unfit to accompany thoſe 
e che menſtruum in their motions; or to weaken the ſuſtaining pow- 
* r of the. menſtruum, and thereby diſable it to keep the metalline par- 


icles ſwimming any longer : and this fall of the deſerted metalline 
arts often enſues the more eaſily, when the ſuſtaining particles of 
e menſtruum come to be too much weakened ; that proving an oc- 


'ent . . . . 

— aon to them, diſturbed in the former motion, which kept them ſe- 
ne, to make occurſions, and coalitions among themſelves, whence 
ute eir ſinking becomes the effect, of both ways of precipitation; as, on 


he other ſide, there are, ſeveral occaſions, on which the ſame preci- 
tant, that brings the” ſwimming particles of the metal to ſtick to 


. wnother, likewiſe, by mortifying or diſabling the ſaline ſpirits, or 
lf ther parts of the ſolvent, weakens the ſuſtaining power of that li- 


U 


be ſuſtained, That, in many precipitations, a coalition is made be- 
Fat the ſmall parts of the precipitant, and thoſe of the diſſolved 
tal, appears by the weight of the precipitate, which, tho? carefully 
mu ded and dryed, often exceeds that of the diſſolved metal: for, if, 
at ao ring diſſolved filver in good Aqua fortis, you precipitate it with 
te ſolution of ſea-falt, in fair water, and from the very white pre- 
pitate waſh the ſalts; the remaining powder, being dryed and flow- 
ut acl melted, will look much leſs like a metalline body, than a piece of 
met m, whence it takes its name of Luna cornea: ſo conſiderable is the 
dition of the ſaline to the metalline particles. And, that part of 


or, 

To conſider theſe two ways diſtinctly. The firſt more general cauſe Fam the gra? 

precipitation ariſes from ſuch a coheſion procured by the precipi- ity and bu/k 

nt in the ſolution, as renders the compounded corpulcles too heavy 7% ed 
. 


body 


pre additions is retained, in many caſes, appears to the eye; for if you 


and re mercury in Aqua fortis, and into the filtred ſolution drop ſpi- 
ſpirit of ſalt, ſalt- water, or an urinous ſpirit, you will have a very white 
of thefFecipitate ; but if, inſtead of any of theſe, you drop in oil of tartar 


deliqui»z»m, the precipitate will be of a brick, or orange colour. 
om which experiment, and ſome others, I would gladly perſuade 


her ac 
tate 


conti A fcians, that it is not indifferent, by what means the precipita- 
not on" is performed. For, by reaſon of the ſtrict adheſion of many ſa- 
notte e particles of the precipitant and the ſolvent, the precipitated bo- 
1 tha, WW notwithſtanding all the uſual ablutions, may have its qualities 
„ it nn diverſified by thoſe of the particles of the liquors, when fitted 
by the Bf tick very faſt to it. And hence there muſt happen a great dif- 

nce between precipitations; as any one will think, who precipi- 
heſes the ſolution of filver with copper, with ſpirit of fal-armoniac, ſalt- 
the Mer, oil of tartar, quick-ſilver, crude tartar, and with zink. And 
for. he preceding examples, it is not all one, whether, to diſſolve 
ruum, Fury or filver, you employ the ſubtile diſtilled ſpirits of ſalt, or 


the 


Puvsics. the groſs body, either in a dry form, or barely diſſolved in com 
ys water. 
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That, alſo, the bulk of a body may greatly contribute to make 
ſink, or ſwim in a liquor, appears by obvious inſtances. Thus fal 
ſugar, being put into water, falls at firſt to the bottom, and lies the 
' notwithſtanding the air, that may be intercepted between its parts, 3 
when, by the action of the water, it is diſſolved into minute pare, 
theſe are carried up and down with thoſe of the liquor, and { 


ſide not. The like happens, when a piece of filver is caſt into 4 e ſpe 
. . Ju e {ul 
fortis, and in many other caſes. On the other fide, I have obſery = 


ſome bodies, that had long ſwam in a menſtguum, whilſt their miny 
parts were kept from uniting in it, wou'd, afterwards, by the coal 
of many of thoſe particles into bodies of a viſible bulk, coagulate wif 
ſubſide. Thus, particularly, in urinous ſpirits, well dephlegmed, 
ter they had, for a conſiderabꝭe time, continued in the form of a perk 
liquor, numerous ſolid corpuſcles, joining together, ſettled at the by 
tom of the glaſſes, in the form of ſaline cryſtals. Having, allo, h 
kept a very red ſolution of ſulphur, made with highly rectified ſpirit 
urine ; I obſerved, that, at length, the ſulphureous particles, form 
into little concretions, totally ſubſided, and left the liquor almoſt colo 
leſs. And hence it appears proper to mention, among the ſubor 
nate cauſes of precipitation, the aſſociation of the particles of a ( 
ſolved body with one another. If in what the chymiſts call preci 
tate per ſe, the mercury be indeed brought to loſe its fluidity, and comp 
come a powder, uncompounded with any additional body, it av 
afford us a notable inſtance to prove, that the coalitions of pu Forded 
cles into cluſters of the ſame matter, will render them unfit for the n 
tion requiſite to fluidity. For this odd precipitation by fire, wht mps, ir 
in the ſame menſtruum is both the liquor, and the precipitate, be of 5 
not all made at once, the corpuſcles, which firſt diſcloſe themſoei n the 
by their redneſs, are rejected by thoſe of the mercury, that yet rem 
fluid, as unable to accompany them, in the motions that belong tom 
cury. 

And perhaps in ſeveral caſes, the corpuſcles of a diffolved b 
may become unfit to be any longer ſuſtained in the menſtruum, t 
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the precipitant adds very little to their bulk ; or at leaſt much m he drop 
to their ſpecifhc gravity, than to that, For in many ſolutions be fl 


of bodies by acid menſtruums, there are either generated, or e 
cated many ſmall aerial particles; and it will be eaſily granted, 
theſe may be ſmall enough to be detained in the pores of the lig Pens, t 
and remain inviſible there, conſidering what a multitude of aeria,, Made u 
perceptible bubbles is afforded by common water, in our cxtav precip 
receivers. And if the corpuſcles of the diſſolved body, have any rent. ©, 
tle cavities fit to lodge aerial particles; theſe inviſible bubbles Wiiters of 
make, with the ſolid corpuſcles they adhere to, little agg"*9ftcr par 


it agai. 
t this | 


— ww — 
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em, and ſo become lighter than as much of the menſtruum, as 
5 take up the room of, they will not be precipitated, but emerge; 
may be ſeen in the preparation of thoſe magiſteries of vegeta- 
s, where ſome high-coloured plants being made deeply to tinge 
e lixivium, wherein they are boiled, are afterwards, by the addi- 
on of alum, curdPd, as 1t were, into coloured concretions, which be- 
jo too large to ſwim, as they did before they united, and too light, 
| compariſon of the menſtruum, to ſubſide, mount to the top, and 
at there, An eaſier example, and more pertinent to this purpoſe, is 


of pred by diffolving camphire in highly rectified ſpirit of wine, till 
the Me flution is very ſtrong, For tho' the camphire, when put, by 
„ Wines, into the ſpirit, ſunk to the bottom of it, yet when a large quan- 
e, be of water, (which is heavier in ſpecie than the gum) was poured 


jon the ſolution, the camphire quickly concreted, and returned to 
own nature, and ſoon after emerged and floated on the top of the 
med liquors, Theſe particulars I mention, as inftances of precipita- 
In, improperly ſo called. But, I muſt here take notice of a phenome- 


red br, which ſometimes occurs in precipitations, and may at firſt fight 
aum, n contrary to our doctrine. For it now and then happens, that after 
uch me drops of the precipitant have begun a precipitation, if the veſ- 
ons be ſhook, the matter already precipitated diſappears, and the ſol- 


t again becomes clear, as before the precipitant was put into it. 
t this phenomenon doth not contradict our theory. For, when this 
pens, tho* that part of the ſolvent, to which the precipitant reaches, 
made unable to ſupport the diſſolved body; yet this quantity of 


ext precipitant is but ſmall, in proportion to the whole bulk of the 
e am rent. And therefore, when the agitation of the veſſel diſperſes the 
)bles ers of particles looſely concreted, thro* the whole liquor; that 
gr part, to which the precipitant did not reach before, may well be OY 


looked 
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PaysIcs, looked upon as a freſh menſtruum, which is able to mortify or q 
— power the ſmall quantity of the precipitant, mingled with it, and | 
to deſtroy its late operation on the body diſſolved ; by which * 
the ſolution returns to its former ſtate. Thus, precipitating a hrig 
coloured powder out of a ſtrong ſolution of ſublimate, made in fi 
water the ſubſiding matter being laid to dry in the filtre, by whid 
it was ſeparated from the water, would retain a deep, but ſomeyj; 
dirty colour; and if, putting it into the bottom of a vine. glas 
poured upon it, either clear oil of vitriol, or ſome other ſtrong x 
menſtruum, the alcalizate particles being diſabled and ſwallowed uy h 
ſome of the acid ones of the menſtruum; the other acid ones would 
readily diſſolve the remainder of the powder, that immediately the colo 
of it vaniſh'd, and the whole mixture appear'd a clear liquor, without an 

ſediment. . 
Fromaveaten» The other of the two principal ways, wherein precipitations mg 
ing the fel. be effected, is by diſabling the ſolvent to ſuſtain the diſſolved hw 
_— There are many inſtances, wherein this may conſpire with the firſt wa 
| propoſed : but, notwithſtanding nature may ſometimes employ the 
both together; yet in ſome caſes they ſufficiently differ. For, in t 
former, the fall of the diſſolved body is chiefly cauſed by the add 
tional weight, as well as the action of the external precipitant; b 
in moſt inſtances of the latter, the effect is produced, either with 
ſalt of tartar, or any ſuch precipitant; or by ſome other quality 
the precipitant, more than by its weight, or at leaſt, beſides the weig 
it adds. This premiſed, I obſerve, that the general way laſt propoſe 
contains ſeveral ſubordinate ways, which are more peculiar, A 
firſt, a precipitation may be made, if the ſaline, or other diffolvi 
particles of the menſtruum are rendred unfit for their former fun 
on, by particles of a precipitant, of a contrary nature. Thus go 
and ſome other minerals, being diflolved in Aqua regis, will be pre 
pitated with ſpirit of urine, and other ſuch liquors, abounding w 
volatile, and falino-ſulphureous corpuſcles, whereby they act; whe 
theſe ſalts themſelves, tho? caſt into a menſtruum in a dry form, 
make the like precipitations: yet the volatile particles of urinous ſpin 
add much leſs weight than falt of tartar, to the little concreti 
which compoſe the precipitated powder. Upon inſtances of this k 
chymiſts have built that antipathy betwixt the ſalts of the ſour 
and thoſe of the menſtruum, to which they aſcribe almoſt all p! 
pitations. In anſwer to which, farther than what has been alt 
offer'd, I fay, firſt, that ſome of thoſe menſtruums, to which the 
tipathy is attributed, do, after a ſhort commotion, friendly unite ! 
conctetions participating of both the ingredients. To ſhew this, 1% 
dropt a clear ſolution of fixed nitre, inſtead of the uſual one of com! 
ſalt, upon a ſolution of ſilver in Aqua fortis ; when, the ſaline part 
of the ſolvent, and thoſe of the precipitant will, for the moſt part, 
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lined by mechanical principles. For, if the particles of the men- 
trum, and thoſe of the precipitant, be ſo framed, that by the action 
of the one upon the other, there will be 5558 corpuſcles, too 
big and unwieldy to continue in the ſtate of fluidity, a precipitation 
muſt enſue : but if the conſtitution of the corpuſcles of the precipi- 
ating, and of the diſſolved body, be ſuch, that the precipitant, alſo, 
i ſelf, is a fit menſtruum to diffolve that body; then, tho' there be 
an union of the ſalts of the precipitant, and the metal, and perhaps 
of the ſolvent too, yet a precipitation will not neceſſarily follow; tho? 
he faline particles of the two liquors ſeemed, by the 1 and ebul- 
tion excited between them upon their meeting, to ſhew a great and 
ual antipathy. To be ſatisfied in this particular, I diſſolved zink 
an urinous ſpirit, and then put to it a convenient quantity of a 
per acid ſpirit ; but tho' a manifeſt conflict hence aroſe, yet the 
nk remain'd diſſolved in the mixture. And for an eaſier experiment 
o the ſame purpoſe, I diſſolved copper, calcined per /e, or even crude, 
u trong ſpirit of ſalt; and having gradually put to it a large quan- 
ity of ſpirit of ſal-armoniac, or fermented urine ; tho* there was a 
geit commotion raiſed, with hiſſing and bubbles, the copper would 
ot precipitate z becauſe this urinous ſpirit will, as well as the ſalt, diſ- 
re the ſame metal; and it continued diſſolved, notwithſtanding their 
peration on one another; which operation, as well as their action up- 
n the metalline corpuſcles, appears from hence, that the green ſolu- 
jon, made with ſpirit of ſalt alone, will, by the addition of urinous ſpi- 
Its, be changed either into a bluiſh green ; or, if the proportion of this 
rt be very great, into a rich blue, almoſt like ultramarine. And from 
tle two experiments, we may probably argue, that when the precipita- 
m of a metal, Sc. enſues, it is not barely on account of the ſuppoſed 
ipathy betwixt the ſalts ; but becauſe the cauſes of that ſeeming anti- 
thy do likewiſe, upon a mechanical account, diſpoſe the corpuſcles 


—— - 


orm, the blended liquors to cohere, ſo as to be too unwieldy for the fluid 

uus {piry”. | 

eo Another way, whereby the diſſolving particles of a menſtruum may By preſenting 

this k endred unfit to ſuſtain the diſſolved body, is, to preſent them ano- ba; nc — 
| . 9 be wrought 

e ſor on which they can more eaſily work. A notable example of, gc. 

all x we have in the. common practice of the refiners, who, to reco- 

en alre the filver out of lace, and other ſuch mixtures, diſſolve it in 

ch the g /ortis, and then in the ſolution leave copper-plates for a night. 

unite to make the experiment with expedition; as ſoon as I have diſ- 

his, 1198! 2 convenient quantity of filver in Agua fortis, J add twenty 

of comms as much of diſtilled, or rain-water; and then, in the clear ſo- 

ne parton”, hang, by a ſtring, a clean piece of copper, which will be pre- 


covered with little ſhining flakes, almoſt like the ſcales of fiſh ; 
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form themſelves into ſuch cryſtals of nitre, as they were obtained Parvsics. 
om. But were this notion of the chymiſts true, it ought to be ex. 
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PaysIcs. and theſe we can eaſily ſhake off, to make room for more. This n are aff 
o—y=m alſo illuſtrate what we formerly ſaid, as to the ſubſiding of metal, in oil. 
corpuſcles, when they unite in liquors, wherein, whilſt diſperſe ;, WWmmer 
very minute parts, they ſwam freely. For here the little ſcales moni 


filver ſeemed to be purely metalline, and there is no ſaline precig; 
tant, as ſalt of tartar, or of urine, employed to make them ſubſide 
Upon the ſame ground, gold and filver, diſſolved in their pro r men. 
ſtruums, may be precipitated with running mercury; and if a (gy, 
tion of blue vitriol be made in water, a clean plate of ſteel or iron 
being immerſed in it, will preſently be over-laid with a very thin qi 


mercut 
ubſide 
ite, 


of copper, which after a time grows thicker ; but does not adhere 1 But 
the iron ſo looſely, as to be ſhaken off, as the precipitated ſilver unica 
be from the copper-plates. And that in theſe operations, the filing man 
particles may really quit the diſſolved body, and work upon the ng 
cipitant, appears by the practice of the refiners lately mentioned d the 
"where the Aqua fortis, which forſakes the particles of the filver, the 
to work upon the copper-plates employed about the precipitation, ling 
diſſolves ſo much of them, as to acquire the 8 blue colour ricles 
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a good ſolution of that metal. And the copper we can eaſily agz 
obtain, without ſalts, by precipitation, out of that liquor with iron 
and that too, remaining diſſolved in its place, we can precipitate vil 
the taſtleſs powder of another mineral. Beſides theſe two ways e 
weakening the menſtruum, a third 1s, by leffening or diſturbing t 
agitation of the ſolvent. And, indeed, ſince we find by experienc 
that ſome liquors, when they are heated, will either diffolve ſome bt 
dies, they would not touch when cold, or diſſolve them more poi 
erfully when hot than cold; it is probable, that what conſidera 


leſſens ſuch an agitation of the parts of the menſtruum, a WW "ek 
neceſſary to keep the diſſolved body in the ſtare of fluidity, fou n % 
occaſion it again to fall to the bottom. I could give ſeveral e that 
ples of the precipitating power of cold in flow operations; for the ved | 
are ſeveral ſolutions, and particularly that of amber-greaſe, which L. le 
maining fluid all the ſummer, will ſubſide in the winter. And the ih w 
may be ſometimes much ſooner obſerved in the ſolutions. of ſulph ite 
made in certain oleaginous menſtruums; and I have now and t ken 4 
had ſome ſolutions, and particularly one of benzoin, made in hic 
rit of wine, which ſurprized me with the turbidneſs they would ft, th 
quire, upon a ſudden change of weather to cold, tho* it were wou 
in the winter ſeaſon. Another way of weakening the menſtruum Wi © the 
by diluting or leſſening its tenacity, Of this we have an inſtance "A 0! 
the magiſteries of jalap, benzoin, and of ſeveral other reſinous Tk, 
gummy bodies, diffolved in ſpirit of wine. For by the affuſion WF” at 
common water, the menſtruum being too much diluted, is not lind 
to keep thoſe particles in the ſtate of fluidity, but muſt ſuffer ti | t the 
to ſublide, or make ſome parts emerge, Examples, alſo, of this AH ed i 
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umerous, and keep ſo cloſe to one another, as to be able to ſuſtain the an- 
timonial corpuſcles they carried over with them in diſtillation, and retain 
dem, With themſelves, in the form of a liquor; yet when by the plen- 
© affuſion of water, thoſe ſuſtaining particles are ſeparated, * re- 
moved to a diſtance from each other; the antimonial corpuſcles, and the 
mercurial, if any ſuch there were, being of a ponderous nature, will eaſily 
ublide into that emetic powder, which when waſh'd, is called Mercurius 
ite, 

But here, to ſhew how much precipitations depend upon the me- 
hanical textures of bodies; tho* not only in the laſt examples, but 
many others, the affuſion of water, by diluting the ſalts and wea- 
ing the menſtruum, makes the metal, or other diſſolved body fall 
> the bottom; yet if the ſaline particles of the ſolvent, - and thoſe 
f the body be fitted for ſo ſtrict an union, that the corpuſcles re- 
ting from their coalitions, will not ſo eaſily be ſeparated by the 
articles of water, as ſuffer themſelves to be carried up and down 
ith them; they will not be precipitated out of the weakened ſolu- 
on, but {till continue a part of it; as I have tried with ſome ſolu- 
jon of ſilver and gold, made in acid menſtruums ; but much more ſa- 
&orily in ſolutions of copper, made in the urinous ſpirit of ſal- 
moniac. For tho* that blue ſolution were diluted with many thou- 
nd times the weight of the diffolved metal; yet its ſwimming cor- 
(cls appear'd, by their colour, to be manifeſtly dif] perſed thro? the whole 
quor, | 

Another way whereby precipitations of bodies may be produced, 
y weakening the menſtruum, is to leſſen the proportion of the ſol- 
at to the diſſolved ſubſtance, without evaporation. Now, conſider- 
„ that water will not diſſolve ſalts indefinitely, but when it has 
ayed its due proportion, diſſolve no more, and if they be put in- 
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t, let them fall to the bottom, and continue undiflolyed ; and 
| che Mi when water is thus ſatiated, any of the liquor be evaporated, or 
* ſulph wiſe waſted, it will, in proportion, let fall the ſalt it had alrea- 
and ken up; I concluded, that if I could add to water, any liquor, 
e in (PP hich its particles would more readily aſſociate than with thoſe 
1 alt, the depriving the ſolution of ſo many of its aqueous parti- 


would be equivalent to the evaporation of about as much wa- 


were 
trum WR © they, 5 being united, could compoſe. Wherefore, making a 
ſtance um of diſtilled water, or clean rain-water, and of ſalt of tartar, 
ſinous ſtrong, that, if a grain more were added, it would lie undiſ- 


d at the bottom; I put a quantity of this lixivium into a ſlen- 


not 4 cylindrical veſſel, till it had therein reached to a roper 
uffer th Mt ; then taking a ſufficient quantity of moſt pure ſpirit of wine, 
f this K red it upon the ſaline ſolution, and ſhaking the liquors well to- 


211 2 gether, 
* 


ie afforded us by the common preparation of Mercurius Vitæ. For, tho' Pu YSICS. 
n oil of antimony, made by rectifying its butter, the ſaline particles are ſo ww 
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PHYSICS. gether, to bring them to mix, I laid the tube in a quiet place; an 1 
—— terwards found, that there was a conſiderable quantity of white (1, . 


at preſe 


7 l e ſalt of it deſer 
tartar fallen to the bottom of the veſſel; which ſalt had been merely for will be 
ſaken by the aqueous particles, that ſuſtained it before, to paſs into the deen ir 
ſpirit of wine, wherewith they were more diſpoſed to aſſociate. This! blood, 
concluded, becauſe having, before I poured on the ſpirit, made mark derſtooc 
on the glaſs, to ſhew how far the lixivium reached, I found, thy after any ut 
the precipitation, the lixivium, which remained yet ſtrong enough u df. ring an 


tinue unmixed with the incumbent ſpirit, was ſunk with its ſurface, q. 
ſiderably below. the mark; the ſpirit of wine having gained in ew 
what it loſt in ſtrength by receiving ſo many aqueous particles into it, | 
alſo made the like trial with dephlegmed ſpirit of wine, and as ft 
brine, as I could procure from common ſalt diſſolved without hex, i 
water; whereby I obtained a conſiderable proportion of finely-fgue 
ſalt, which was let fall to the bottom. But this experiment, to be ſuc. 
ful, requires greater care than the former. To confirm, and vary thi 
way of precipitation, I made a clear ſolution of gum arabic in comm 
water, and poured upon it a little high rectified ſpirit of wine, wherdy 
there was made a large precipitation of a light, and purely white ſubſtance 
And for farther confirmation, I diſſolved a full proportion of myrch n 
fair water, and into the filtred ſolution, which was tranſparent, but of a 
high-brown colour, dropped a large proportion of dephlegmed ſpirit 
wine, which made a great precipitation of the gum. Theſe inſtance 
ſeem to ſhew, that ſimple water is a real menſtruum, which may havei 
diſſolving, and ſuſtaining virtue, weakened by the addition of liquor 
much ſtronger than it“. 

By inſiſting upon theſe ſeveral ways, whereby precipitations m 
be mechanically performed and accounted for, I would not be thou 
to deny, that there are any omitted. Theſe were only the chief which 


nga 


* Sir Iſaac Newton ſpeaks thus of pre-“ lets go the copper; or a ſolution « 
cipitation. When oil of tartar per de- ** filver diſſolves copper, and lets go fl 
liquium,” ſays he, © being poured into the“ filver; or a ſolution of mercury | 
* ſolution of any metal, precipitates the | ** Agua fortis being poured upon ini 
„ metal, and makes it fall down to the copper, tin, or lead, diſſolves the u 
« bottom of the liquor in form of mud; tal, and lets go the mercury ; does 1 
« does not this argue, that the acid par- this argue, that the acid particles © 
« ticles are attracted more ſtrongly by | the Agua fortis are attracted m 
« the ſalt of tartar, than by the metal; “ ſtrongly by the Lapis Calaminaris ' 
© and by the ſtronger attraction go from | by iron, and more ſtrongly by "0 
« the metal to the ſalt of tartar? And f than by copper, and more ſtrongly Þ 
« {© when a ſolution of iron in Aqua | copper than by filver, and more ang 
« fortis, diſſolves the Lapis Calaminaris, | ly by iron, copper, tin, and lead, thi 
„and lets go the iron; or a ſolution of by mercury?” — Optic. p. J 
copper diſſolves iron immerſed in it, and | 356. 
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at preſent occur d. And I ſhou'd be glad to have the ſubject conſider'd 
it deſerVES 3 for the doctrine and hiſtory of = well delivered, — 
vill be a thing of more extent and moment, than ſeems hitherto to 3 | . 
ven imagined; ſince, not only ſeveral of the morbific changes in the 
blood, and other fluids of the human body, may thereby be the better un- 
gerſtood, and prevented; but, alſo, in the practical part of mineralogy, 


2 1 = may, probably, be performed by means of ſuch a doc- 
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Corroſiveneſs and CorrofibiliyW-' 

attriti 

ER * diet ; - laps, th 

t firſt 

e fore 
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ape, w. 

| cular, a 

Y Do not here deſign to treat of corroſiveneſs, in their ſtri& ſenſe tilled { 

. || the word, who aſcribe this quality only to liquors, which are e part! 

ſiderably acid, or ſour, as Aqua fortis, ſpirit of falt, vinegar, juice oF, 2nd « 

lemmons, Sc. but in a greater latitude, ſo as to make it almoſt equir  brough 

lent to the diſſolving power of liquors ; and in this ſenſe, the properieffMÞ*talline 

which ſeem moſt proper to render a liquor corroſive, are all of them n egar 

chanical. honey 
And firſt, *tis requiſite, that a corroſive menſtruum, ſhou'd abound. 

with corpuſcles not too big to get in at the pores of the body to . Mor 

diſſolved, nor yet ſo minute, as to paſs thro* them; as the rays hid, af 

light thro* glaſs; or be unable, by reaſon of their great (end: and a 

neſs and flexibility, to disjoin the parts they invade. Secondly, t fre w. 

theſe corpuſcles be of a ſhape fit to inſinuate themſelves into tit d work: 
pores above-mentioned, in order to diſſociate the ſolid parts. Thing”. 

ly, that they have a competent degree of ſolidity to disjoin the . Tis 

ticles of the body to be diffolved ; which ſolidity of ſolvent paid ls, mi 

is ſomewhat diſtin from their bulk, as may appear by comparing e motic 

ſtalk of wheat, and a metalline wire of the ſame diameter. Foum ; yet 

ly, that the corpuſcles of the menſtruum, be ſuch as are fit to {puſs wil 

rate the pMts of the invaded body, either by their ſhape, minutene rng qu 

or fitneſs to have their action befriended by aſſiſting cauſes ; ſuch ereby th 

firſt, the preſſure of the atmoſphere, which may impel them into til ang tin 

» it cox 


pores of bodies, not filled with a ſubſtance ſo reſiſting as comms 
'. 
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.ounding air or water, be raiſed to the height o 
llary glaſs tubes; and in the pores of ſponges, whoſe conſiſtent parts 
ſelding cafier than the ſides of glaſs-pipes, thoſe pores will be en- 
arged, and confequently the ſides disjoined, as appears by the dila- 
ration, and ſwelling of the ſponge : and ſecondly, the agitation, that 
the intruding corpuſcles may be fitted to receive in thoſe pores, by the 
anſcurſion of ſome ſubtile ethereal matter; or by the numerous pulſes 
of the ſwimming corpuſcles of the menſtruum it ſelf; whereby, like fo 
many little wedges, and levers, they may be enabled to force aſunder 
the little parts, between which they inſinuate. But to come to experi- 
ents 


ation, it degenerates into vinegar: in which liquor, to a multitude 
the more ſolid corpuſcles of the muſt, their frequent and mutu- 
| attritions may be ſuppoſed to have given edges; and thus, per- 
ps, the confuſed agitation unſheathed ſome acid particles, which 
t firſt lay concealed in the muſt, Now, this liquor, that by 
e fore-mentioned mechanical changes is become vinegar, abounds 
ith corpuſcles, which, on account of their edges, and penetrative 
pe, will diſſolve coral, crabs-eyes, ſome ſtones, Lapis ſtellaris in par- 
cular, as alſo minium, and even crude copper. And not only the 
tilled ſpirit of it will do theſe things more powerfully ; but the fa- 
ne particles, that uſually remain after diſtillation, may, by being diſtil- 
d, and cohobated per ſe, or by being ſkilfully united with the ſpirit, 
brought to a menſtruum, of no ſmall efficacy in the diſſolution of 
etalline bodies, too compact for the mere ſpirit it ſelf to work upon. 
negar may, alſo, be made of ſeveral other ſweet things, and even 
honey ſkilfully fermented with a -ſmall proportion of common 
kter, 
2, Moreover, ſeveral dry woods, and other bodies, which paſs for 
pid, afford, by diſtillation, acid ſpirits, that will diſſolve coral, pearls, 
c and alſo, corrode ſome metals. So that the violent * of 
fire which deſtroys what is call'd the form of the diſtill'd body, 
d works as a mechanical agent, produces an acid, corroſive men- 
um, | 
. 'Tis obſerved by refiners, that Aqua fortis, and Agua regis, diſſolve 
tals, much more ſpeedily, when an external heat gives their inte- 
de motions a new degree of velocity, which is but a mechanical 
ig, yet this additional agitation is that, without which ſome men- 
ums will not ſenſibly operate on bodies at all; as we have tryed b 
ping quick-ſilver in three or four times its weight of oil of vitriol, 
treby the mercury was not diſſolved or corroded, tho* kept for 
ng time; but when the oil of vitriol was excited by a convenient 
bit corroded the mercury into a fine white calx, which by the 
| 1 a on 


ar: as we fee, that water will, by the prevalent 1 of the ſur- Pu vsics. 
ſome inches in ca-... 


1. It is obvious, that tho the juice of grapes is ſweet, whilſt it Cfd by 
tains the texture which belongs to it when new; yet after fermen- experiments. 
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icid, or even by water itſelf. 

And tho' pure ſalt-petre, when diſſolved in water, is not obſerved 
10 be a fit menſtruum to diſſolve ſome metals, or ſo much as coral 
elf; yet when by a convenient diſtillation, its parts are ſplit, and by 
ttrition, or other mechanical ways, reduced to the ſhapes of acid, and 
ſkalizate ſalts; it then affords two ſorts of menſtruums of very differ- 
7 natures 3 which, between them, diſſolve a great number and variety 
f bodies 3 as the ſpirit of nitre, without addition, is a ſolvent for moſt 
netals, 9/2. ſilver, mercury, copper, lead, Sc. and alſo ſeveral mine- 
1 bodies, as tin-glaſs, ſpelter, Lapis Calaminaris, &c. and the fixed ſalt of 
tre —_ upon ſulphureous minerals, ſuch as common ſulphur, an- 
imony, Oc. 

8, By the preceding trials, it has appeared, that the increaſe of 
otion in the more penetrating corpulcles of a liquor, contributes much 
its ſolutive power; I ſhall now add, that the ſhape, and ſize, which 
e mechanical properties, and ſometimes alſo the ſolidity of the ſame 
prpuſcles, eminently concur, to qualify a liquor for diſſolving a par- 
cular body. And of this, ſome of the more familiar practices of 
ymiſts may ſupply us with inſtances. For there is no account ſo 
robable, as may be given upon this ſuppoſition, why Aqua fortis, 
hich will diſſolve ſilver, without meddling with gold, ſhould, by 
te addition of a fourth part of its weight of ſal-armoniac, be turn- 
into A ua regis, which, without touching ſilver, will diſſolve gold. 
ut there 1s no neceſſity to have recourſe to ſo groſs and compoun- 
d x body, as ſal-armoniac, to enable Aqua fortis to diſſolve gold: for 
te ſpirit of common falt alone, being mixed in a due proportion, 
ill tuſfice for that purpoſe. Which, by the way, ſhews, that the vo- 
tile falt of urine and ſoot, which concur to make ſal-armoniac, are 
t neceſſary to the diſſolution of gold; for which a ſolvent may al- 
be made with Agua fortis and crude ſea-ſalt, Nay, the mechani- 
affeftions of a menſtruum may have ſuch an intereſt in its ſolu- 
e power, that even mineral, or metalline corpuſcles, may become 
ful ingredients of it, tho* perhaps it be a diſtilled liquor; as might 
Illuſtrated by the operations of ſome compounded ſolvents, ſuch as 
the oil of antimony, made by repeated rectifications of what chy- 
ſis call its butter, which greatly abounds in an antimonial ſub- 
Ince, 

9. But to ſhew, that a ſmaller change than one would imagine, of 
bulk, ſhape, or ſolidity of the corpuſcles of a menſtruum, may 
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* it to diſſolve a body, it would not work on before; we find 
or bo that our ſpirit of ſalt here in England, will at all diſſolve crude 
de 90 d; but by putting ſome leaf-gold into a convenient quantity of 
hour es spirit of ſalt, when we had drop'd in ſpirit of nitre, till the 
no le was juſt able, in a moderate heat, to diſſolve the gold, we 


Je gol d, that we had been obliged to employ only twelve drops ” 


an Yyy 


ſo that it may afterwards be eaſily taken up in liquors, which are not Pu VSS. 


* 
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lc ; as on the other ſide, it ſuccceds to greater ſatisfaction upon ſtrong Puvsics. 
GU | WYNgY 
Moſt of the chymiſts pretend, that the ſolution of bodies are per- "MY 
med by a certain cognation and ſympathy between the menſtruum, 
1d the body whereon it 1s to operate: and indeed, in ſeveral inſtances, 
here is, 48 it were, a relation between the menſtruum and the body 
\ be diffolved 3 as when ſulphur is diſſolved by oils, whether expreſs'd or 
illed: yet, as the opinion is generally propoſed, I cannot acquieſce in 
; becauſe there are various ſolutions and other phenomena, where it 
1] not take place; and becauſe, even in thoſe inftances wherein it is 
ought moſt applicable, the effect ſeems to depend upon mechanical 
inciples. 
Fd firſt, it will be difficult to ſhew, what relation there is be- 
een ſal-gem, antimony, iron, Zink, bread, camphire, Lapis Calamina- 
; fleſh of ſeveral kinds, oyſter-ſhells, chalk and quick-lime ; ſome of 
hich belong to the vegetable, ſome to the mineral, and ſome to the ani- 
al kingdom; yet all of theſe, and ſeveral others may, even without the 
ſtance of external heat, be diſſolved or corroded by one ſingle mineral 
euſtruum, oil of vitriol. | 
13. I obſerve alſo, that a diſſolution may be made of the ſame bo- 
„ by menſtruums, to which the chymiſts attribute mutual antipa- 
u, and which, therefore,®are not likely to ſympathize with the ſame 
rd body: thus I found, that by Aqua fortis, and ſpirit of wine, up- 
whoſe mixture, there enſues a conflict, with great efferveſcence, will 
ch of them a-part, readily diſſolve crude zink, as alſo the filings of 
ppper. Pure ſpirit of wine, and oil of vitriol, as great a difference 
there is between them in many reſpects, will each of them diſſolve 
mphire: and to theſe might be added other inſtances of the like 
ture, 
14. As to what is commonly ſaid, that oils diſſolve ſulphur, and 
Ine menſtrua metals, by reaſon of their ſimilitude; I anſwer, that 
here there is any ſuch ſimilitude, it may very probably be aſcribed 
It ſo much to the eſſential forms of the bodies, that are to work 
| each other, or to their ſalt, ſulphur, or mercury; but to the 
gruity between the pores and figures of the menſtruum, and the 
y diſſolved by it; and to ſome other mechanical properties of 
Mm. Thus filver will not only be diſſolved by nitre, which is rec- 
n'd a falt, but will amalgamate with quick-ſilver, and alſo, by the 
eration of brimſtone, be eaſily incorporated with that mineral, which 
miſts account of ſo oleaginous a nature, and inſoluble in Agua 


ced, 4 | 

lis, 
br "tk 15. And as for thoſe diſſolutions, which are made with oily and 
ged: unmable menſtruums, of common n and the other like bo- 
e chey do not plead for them fo clearly, as chymiſts imagine. For 


ſuch menſtruums operate, upon account of their ſulphureous nature 3 
ence is it, that highly rectified ſpirit of wine will not diſſolve even the 
Yy 2 flowers 
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Paysrcs. flowers of brimſtone, which eſſential, as well as expreſs'd oils, ej, le 
WYV up? And this ſpirit of wine, itſelf, will immediately do, if by the h. 
of an alkali, the texture of the brimſtone be altered; tho” the only hit 
added to the ſulphur, being an incombuſtible ſubſtance, is nothing ney 


it wil 
1eterm 


to difl 


of ſo ſulphureous a nature as the flowers, and need have no relation, q. * 
on account of its origin with ſpirit of wine, as ſalt of tartar has; fn . 
J have tried, that fixed nitre will do the ſame. * 
16. Salt- petre, being looked upon by chymiſts, as a very inflammil h. rviat. 
dy, ought, according to them, tobe of a very ſulphureous nature; y ye J in 
find, that it is not readily diſſolved in chymical oils, but in water, Cu. liquo 
miſts tell us, that the ſolutions of alkalies, ſuch as falt of tartar, or Hecker 3 
pot-aſhes, in common oils, proceed from the great ſimilitude between then bur. 
but I demand, whence it happens, that ſalt of tartar will, by boiling, jy g. 1 
diſſolved in the expreſs'd oil of almonds, or of olives, and be nf , 
with it toaſoapy body; tho? with the eſſential oil of juniper, or aniſe, &. e have 
where what they call the ſulphur, is made pure and penetrant, you mai bo highly 
falt of tartar twenty times as long without making any ſoap of the dual we 
or perhaps any ſenſible ſolution of the alkali? And chymiſts hs hoon: ſo 
unkicceſatully it is attempted to diſſolve pure ſalt of tartar, in p miſts 
ſpirit of wine. I will not urge, that tho? the moſt conſpicuous mu form” 
of ſulphur be inflammability, and is, in an eminent degree, to ede th 
found in oil, as well as ſulphur ; yet an Akali, and water, which; ing co 
neither ſingly, nor when united, inflammable, will diffolve comm quire 3 
ſulphur. fore, v. 
17. But to make it probable, againſt the chymiſts, that the de m 
tion of ſulphur in expreſs*d oils, depends upon ſomething beſides either 
abundance of the ſecond principle in both the bodies, many chynMitting ed 
cal writers themſelves reckon Aqua regis, which is plainly a faline me ite loſe 
ſtruum, and diſſolves copper, iron, coral, Sc. like acid liquors, anon comme 
the ſolvents of ſulphur ; and by that power, amongſt other things, il, whe 
ſtinguiſh it from Aqua fortis. On the other ſide, if there be a congii ved or. 
ty, e an expreſs'd oil, and another body, tho? it be ſuch, as WF texture, 
its being eaſily diſſolved in acid ſalts, chymiſts ſhould pronounce d vitriol ; 


ſaline nature, an expreſs'd oil will readily work upon it; as I M nmon & 
tried by digeſting copper filings, with oil of fweet almonds, which 0. An 


up, like a corroſive liquor, ſo much of the metal, as to be deeply , ever 
loured thereby. Nay, even with milk, I have found a kind of JW quar 
lution made of crude copper, as appeared by the greeniſh blue ed undi. 
lour the filings acquired, when they had been well drenched n rer of 
and left for a certain time in the veſſel, where the air had very free Wounds, i 
ceſs to them. | a detern: 

18. Beſides the argument drawn from Aqua regis, it may be proiolve me 
to urge another of the ſame kind againſt the generality of the rums be 
lowers of Helmont and Paracelſus, who allow of the operations 0 of the 
alkaheſt. It is affirmed, that this irreſiftible menſtruum will diſſo em in 0 
all tangible bodies into inſipid water; but then as, on the other e cnient 
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vrermined to be either acid, lixiviate, or urinous, &c, ſhould be able 
0 diſſolve fo great a variety of bodies, of differing, and perhaps con- 
ry natures; ſo, on the other, if the alkaheſt be not a particular 
enſtruum, it greatly diſcredits the opinion of the chymiſts, who will 
zve ſome bodies diſſolvable only by acids, others by fixed alkalies, and 
thers again by volatile ſalts ; ſince a menſtruum which is neither acid, 
iviate, nor urinous, is able to diſſolve bodies, in ſome of which, one, 
d in others, another of thoſe principles is predominant. So that if 
liquor be conveniently qualified, it is not neceſſary it ſhould be 
ther acid, to diflolve pearl, or coral, or alkalizate, to diſſolve ſu!- 
hur. 
19. If we duly reflect upon the uſual proceſs in making Mercurius 
Ls, we ſhall find it very favourable to our hypotheſis. For tho” 
e have already ſhewn, that common ſublimate, made of mercury, is 
highly corroſive body ; yet if it be well ground, with near an 
mal weight of quick-ſilver, and be a few times ſublimed, it will be- 
me ſo mild, as not to taſte ſharp upon the tongue; whence the 
hymiſts call it Mercurius dulcis, yet this dulcification ſeems to be 
rform'd in a mechanical way. For moft parts of the ſalts, which 
ade the ſublimate ſo corroſive, abide in the Mercurius dulcis ; but 
ing compounded with more quick-ſfilver, they are diluted by it, and 
quire a new texture, which renders them unfit to operate, as they did 
fore, when the fretting ſalts were not joined with a ſufficient quantity 
f the mercury, to reſtrain their corroſive activity. And this it may 
d either by ſheathing, or rubbing and grinding off their ſharp points, or 
itting edges; as by ſome ſuch mechanical change, fretting ſalts either 
ite loſe their ſharpneſs, as alkalies, whilſt they are imbodied with ſand 
common glaſs ; or greatly abate in their corroſive acidity, as oil of vi- 
lol, when, with ſteel, it compoſes Vitriolum Martis : or are elſe tranſ- 
ned or diſguiſed, by conjunction with ſome corroded bodies of a peculi- 
texture, as when Aqua fortis makes, with ſilver, an extremely bitter ſalt 
vitriol ; and with lead, one which is poſitively ſweet, almoſt like 
mmon Saccharum Saturn. 

20. And to ſhew how much the efficacy of a menſtruum may de- 
d, even upon ſlight mechanical circumſtances ; I put upon lead a 
ge quantity of well rectified Agua fortis in which the metal conti- 
ed undiffolved ; tho', if the chymiſts ſay true, that the diſſolving 
wer of the menſtruum conſiſts only in the acid ſalts, with which it 
jounds, it ſeems naturally to follow, that the more of them are contain'd 
a determinate quantity of the liquor, the more able it ſhowd be to 
ſolve metalline bodies. And in effect we ſee, that if corroſive men- 


the rums be not ſufficiently dephlegmed, they will not work on ſeve- 
18 0 of them. Conjecturing, however, that the ſaline particles, which 
dis em in our Agua fortis, might be more thronged together, than was 
her „ wenient for a body of ſuch, a texture of faline parts; I diluted the 


men- 


+ will be very hard to conceive, how a particular menſtruum, which is Payee 
9 
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Paysics menſtruum with fair water, upon which the deſired fitneſs betwiy: the 

agent and the patient enſued ; when the liquor quickly began to fall Upon 
the metal, and diſſolved it. And thus filver, which, I found, yg; 
not diſſolve in very ſtrong Aqua fortis, was readily fallen upon by tut 
menſtruum, when I had weakened it with common water. 


will n. 
I, by 
puſcles 
ryſtals 

wate 
ave fo 
The 
arts, 4 
ruum. 
nt fro 
much y 
ces, as 
arts of 
quently 
but a r 
dntextur 
fit the 
tween 


ents, 
1, If v 


88 CT. IL 


The theory of Orroſibility being the correſpondent quality to corrroſiveneſs the 
corrofivility. diſtinction already made of the former, will ſhew in what ſenſe! 
uſe the latter. And this corroſibility, of bodies, as well as their cob 
ſiveneſs, is a relative thing; ſince gold, for inſtance, will not be dil. 
ved by Aqua fortis, but will by Azua regis; whilſt filver cannot be df 
ſolved by the latter of theſe menſtruums, but may by the former. Andthi 
relative property ſeems to conſiſt chiefly in three requiſites, all which d 
pend upon mechanical principles. 
The firſt is, that the body to be corroded have pores of ſuch 
magnitude and figure, that the corpuſcles of the ſolvent may eit 


them, and agitate the ſolid parts, which incloſe them: for want of liquor 
this condition, glaſs is penetrated in a multitude of places, but if ſuc 
diſſipated, by the incident rays of light, which permeate its pores ith undiffo 
out any conſiderable reſiſtance. And tho' the interſtices of a body we d the {: 
Jeſs minute, and capable of letting in ſome groſſer corpuſcles ; yet re reſul 
theſe, for want of ſolidity or rigidneſs, were too flexible, or of WM a di 
figure unſuitable to that of the pores they ſhould enter, a diflol gredients 
tion would not enſue; as it happens, when pure ſpirit of wine is, pros 
the cold, put upon ſalt of tartar, or Aqua fortis upon powder of luſt to it, 
phur. $ than he 
The ſecond qualification is, that its conſiſtent corpuſcles be of fu with {+ 
a bulk and ſolidity, as does not render them incapable of being d i opera 
joined by the action of the inſinuating corpuſcles of the menſirw Spirit 
Agreeable to this, and the former obſervation, is the practice of e kept 
miſts, who, when they would have a body wrought upon by a ng any 
ſtruum, otherwiſe too weak for it in its crude ſtate, diſpoſe it 1d to a 
ceive the action of the ſolvent by previouſly opening it, that „ the te 
enlarging the pores, making a communication of the corpuſcles, or ole it. 
kening their coheſion. Thus, ſeveral bodies are brought, by fit . And 
parations, to be reſoluble in liquors, which would not work on 1:8Wnitrio] \ 
before. Thus, lime-ſtone by calcination becomes, in part, diſſoluble WWcipitate | 
water; and ſome metalline calces will be wrought upon by folven|iout fin 
that would not touch the crude metal. Thus, tho* crude tartar WW havin 
very ſlowly diſſoluble in cold water, yet when burnt, it may be artis, 
ſently diſſolved in that liquor. And thus, tho* the filings of ©" Liſpoſiti 
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ſcles be 10 disjoined, and ſuffer ſuch a comminution, as they do in 
ryſtals of filver ; the metal thus prepared, will eaſily diſſolve, not on! 
water, but in well rectified ſpirit of wine. And the like ſolubility J 
wwe found in the cryſtals of lead made with ſpirit of verdigreaſe, or 
ood diſtilled vinegar, and in thoſe of copper made with Agua fortis. 

Ane laſt diſpoſition to corroſibility conſiſts in ſuch a coheſion of the 
arts, as is not too ſtrong to be ſuperable by the action of the men- 
wm, This condition, tho' of kin to the former, is ſomewhat diffe- 
nt from it; ſince a body may conſiſt of parts, either bulky, or ſolid, 
hich yet may touch one another in ſuch ſmall portions of their ſur- 
es, as to be much more eaſily diſſociable, than the minute or leſs. ſolid 
arts of another body, whoſe contact is more full and cloſe, and con- 
quently their coheſion more ſtrict; ſo that the corroſibility of a body 
but a mehanical relation, reſulting from the mechanical properties and 
texture of its parts, as they intercept pores of ſuch ſizes and figures, 
ft them to thofe of the corpuſcles of the menſtruum, which enter 
tween and disjoin them. But to confirm this doctrine with a few expe- 
ents. 


e liquor will lie quietly thereon, without making any viſible ſolution; 
d if ſuch ſpirit were put upon very dry falt of tartar, the ſalt would 
undiſſolved at the bottom: yet if the ſulphur be firſt gently melted, 
d the falt of tartar by degrees, put to it, and mixed therewith ; as 
re reſults a new texture, diſcoverable by the new colour, ſo there will 
Ik a diſpoſition to be diſſolved, that was not before in either of the 
predients z whence, tho' the mixture be kept till quite cold, or long 
er, provided it be ſecured from the air, the ſpirit of wine, being 
t to it, will thence acquire a yellow tincture in a minute; and in 
than half a quarter of an hour, a red one; being richly impregna- 
| with ſulphureous particles, diſcoverable by the ſmell, taſte, and ſe- 
al operations, 

Spirit of ſalt will not diſſolve crude mercury in the cold; and I 
e kept them, for a conſiderable time, in no ſmall heat, without 
ling any ſolution. But if mercury be precipitated per /e, that is, re- 
ed to a red powder without addition, by the mere operation of the 


the texture will be ſo changed, that the ſpirit of ſalt will readily 


or Move it. 

fit . And this experiment is the more remarkable; becauſe, tho? oil 
on te Vitro] will, in a great heat, corrode quick-filver ; yet I kept a 
zluble eipitate per /e, for ſeveral hours, in a conſiderable degree of heat, 


wut finding it to be diſſolved, or corroded by the menſtruum : 
having put another parcel of the ſame mercurial powder into cold 
afortis, or ſpirit of nitre, a ſpeedy diſſolution enſued, And that 
liſpoſition to be diſſolved by ſpirit of ſalt, which mercury ac- 


SE quires , 


gill not be at all diffolved by common water, or ſpirit of wine, yet Puvstes. 
„ by the interpoſition of the ſaline particles of Agua fortis, the cor 


1, If we put highly rectified ſpirit of wine upon ſulphur, or its flowers, 8 
Experiments. 


Paysrcs. quires by being turned into a precipitate per ſe, is not merely the eg 
ot the operation of the fire upon it, but of ſome change of texture 
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duced by that operation, may be argued from hence, that, the 10 


rit of ſalt be a very proper menſtruum to diſſolve iron, or ſteel; ,, 
when that metal is reduced to a crocus, by the action of the fire, it les 
in the bottom of the glaſs, a conſiderable part ſcarce ſenſibly alter 
ſo that the menſtruum has ſeemed rather to have extracted a tinfure 
than to have made an ordinary ſolution : for the colour of it was 2 fi 
yellow or reddiſh ; whilſt iron, diſſolved in ſpirit of falt, affords gre 
ſolution. Whether, by repeated operations with freſh menſtruums, fu 
ther diſſolutions might in time be made, I will not ſay; it may ſi 
fice for our preſent purpoſe, that iron, by the operation of the fire, 
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Rperim 
quired not, as mercury had done, a facility, but a great indiſpoſi vo be 
to be diſſolved by ſpirit of ſalt, We varied this experiment, by emploi tif. 
inſtead of ſpirit of ſalt ſtrong oil of vitriol, which, being poured on Il fall 
little Crocus Martis, made per ſe, did not, as that menſtruum uſually dy iſe wit 
upon filings of crude iron, readily fall upon the powder, with froth |ii&rrodin 


noiſe, but reſted for ſeveral hours calmly upon it, without producing: 
ſenſible warmth, 


d, 


An 


il wor 
4. And it agrees very well with our doctrine about the depend: bod (pi 
of the corroſibility of bodies upon their texture, that from ſeveral of H, an 


whilſt they are in conjunction with others, there reſult maſſes, eaſily erk 
ſoluble in liquors, wherein a great part of the matter, if ſeparated r. 
the reſt, would not be at all diſſolved. Thus, common vitriol is e 
diſſolved in mere water; but if ſkilfully calcined, it will yield near 
its firſt weight of inſipid colcothar, which is ſoluble, neither in wat 
in Aqua fortis, or Aqua regis; tho? ſometimes theſe will colour thel 
ſelves upon it. We ſee, likewife, that ſimple water will by boilig 
with harts-horn, diſſolve and make a jelly thereof; and yet, when 
cined, common water is no longer a fit ſolvent for it, nor even oil cf 
triol a thorough one. 

5. I ſhall recommend to the followers of Helmant, an experiment 
his, which ſeems to ſuit with the doctrine propoſed. He tells us, t 
if, by a certain ſubtile menſtruum, quick-ſilver be diveſted of its 
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ternal ſulphur, as he terms it, all the reſt of the fluid metal, » erate f 
he tiles the kernel of mercury, will be no longer corroſible by i. ich 
that upon this ſuppoſition, thoꝰ common quick-ſilver be ſo ſuited to ting 
fortis, that the ſame quantity of that will diſſolve more of it, tl ir. An 
any other metal; yet, if by the deprivation of ſome portion of h Wi" of the 
latent texture of the metal be altered, tho? not the viſible appearance, | not, b 


body, which before was ſo eaſily diſſolved by Agua fortis, ceaſes ib 
at all diſſoluble by it. 

6. As for thoſe chymiſts, who credit the ſtrange things affirmed 
the alkaheſt ; we may urge them with what is delivered by Helm 
where he aſſerts, that all ſolid bodies, as ſtones, minerals, and m 


themſelves, by having this liquor duly abſtracted, or diſtilled you, I 


ſtrua 


s in dig 
t degree 
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\.{t to be totally abſtracted, what other change, than of texture, can be 
aſonably imagined to have been made in the tranſmuted bodies? Yer 
yeral of them, as flints, rubies, ſapphires, gold, ſilver, Sc. which 
ere inſoluble before; ſome of them in any known menſtruums, and o- 
hers in any but corroſive liquors; become capable of being diſſolved 
common water, ; 

. It is a remarkable phenomenon, and confirms our opinion, about 
e intereſt of mechanical principles in the corroſive power of menſtru- 
ms, and the corroſibility of bodies, that is produced in the following 
periment. If we put large grains of ſea- ſalt into common water, they 
il] be diſſoved calmly therein, without any appearance of conflict; 
tif ſuch grains of ſalt be put into good oil of vitriol, that liquor 
il fall furiouſly upon them, and produce, for a long while, an hiſſing 
iſe with fumes, and numerous bubbles, as if a potent menſtruum were 
rroding ſome ſtubborn metal. 

8, And tho' Aqua fortis or Aqua regis poured upon filings of copper, 
ll work upon them with much noiſe and ebullition, I have tried that 
od ſpirit of ſal-armoniac, or of urine, being put upon the like fi- 
nos, and left there, without ſtopping the glaſs, will quickly begin to 
ork on them, and quietly diſſolve them, almoſt as water diſſolves 

rar, And even with oil of turpentine, I have diſſolved crude cop- 
r; and the experiment ſeemed to favour our conjecture the more, be- 
uſe having made it ſeveral times, it appear*d that the common unrec- 


| watt ed oil would perform the ſolution much quicker, than that which 
the perified by rectification ; which, tho* more ſubtile, and penetra- 
olling g, was, it ſeems, on that account, leſs fit to diſſolve the metal, than 
hen cc grofſer oil, whoſe particles might be more ſolid, or more advan- 


ouſly ſhaped, or on ſome other mechanical account better qualified 
the purpoſe. 

ment Ws. Diſſolve good filver in Agua fortis, and precipitate it with a ſufficient 
ntity of ſpirit of ſalt; then having waſh'd the calx, which will be 
y white, with common water, and dried it well, melt it, with a 
1, eckrate fire, into a fuſible maſs, which will be very much of the na- 
WT: with what the chymiſts call Cornu Lune, which they make by pre- 
1 to iting diſſolved filver, with a bare ſolution of ſalt, made in common 
tr, And tho? ſpirit of ſalt, and ſilver diſſolv'd in Aqua fortis, will 
of it, WW" of them apart, readily unite with ſimple water, our Luna Cornea 
ance, . not, but is ſo indiſpoſed to diſſolution, that I have kept ſome 
ſes wein digeſtion, with Agua fortis, and ſome in Aqua regis, and in no 
t degree of heat, without being able to diſſolve it like a metal; the 
trmed lirua having, indeed, tinged themſelves upon it, but left the com- 


y Hen ion diſſolyed at the bottom, 
ind m 
d off Hor. 1. 222 | THE 


hem, may be changed into ſalt, of equal weight to the reſpective bo- Pays cs. 
lies, whereon the menſtruum was put. So that, ſuppoſing the alka- A 


5 3 8 b 
Px ysics. 


WYNY 


nd a 
liffere 
evera. 
Fariou: 
ade « 


MECHANICAL PRODUCTI1on E-* 


OF 


TASTES, and ODOURs 


nitre, 
nd filti 

Now 
om the 


breal 

again 

em; Aa 

lms, v 

8 E C 4 is I, Is On t. 

others 

i Ccording to my notion of taſtes, they depend upon the come 

a — 7 * Vale motion of the ſapid corpuſcles, conſidem ch goo 
taſtes. 1 either ſeparately, and as the properties of ſingle and very m . 
| nute particles of matter; or elſe in a ſtare of conjunction, as tro 15 = 

more of theſe properties, and the particles they belong to, may | op 
combined, or aſſociated, either amongſt themſelves, or with others, vii of 

were not ſapid before. And as theſe coalitions, and other afſoctati ry ap 

come to be diverſified; ſo the taſtes refulting from them, will be 4 Np : 

tered or deſtroy'd. By taſte, conſidered as belonging to the objec, . - 

mean that quality, or whatever elſe it be, which enables a body | . 8 

its operation to produce in us the ſenſation, we call taſte, That this q 3 

lity, or whatever elſe it be which makes or denominates an object 12 10 

pid, may ſo depend upon the ſhape, ſize, motion and other mech . 

cal affections of the ſmall parts of the body taſted, and reſult from le a 
aſſociation of two or more of them, not excluding their congrulty, Th : 

incongruity to the organs of taſting, may be made probable by C _ 

following inſtances. | | 

A bod;, almoſt I. It 2 obſerved, that ſalt-petre refined, and freed from the {ſc #1 be 
infipid, divi- that is mixed with it, rather cools the tongue, than makes any . = - 
—_—— impreſſion on it, bating a very faint and languid bitterneſs, which G a * 
. cir '”ro be its proper taſte ; yet being diſtilbd, by the way of a—_—_ Pally 
very d:fering or by the help of a taſteleſs addition, it affords both a ſpirit, w p * 
— extremely ſharp upon the tongue, and will diſſolve ſeveral me ü 
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eral compact bodies, that the other will not touch; and precipitate 
nous metals, and other concretes out of thoſe ſolutions, which have been 
ade of them by the ſpirit. h 


d ſometimes indeed in a trice, by ſubſtituting, inſtead of the fixed ſalt 
nitre, the ſaline parts of good pot-aſhes, carefully freed, by ſolution 
nd filtration, from the earthy and feculent ones. 

Now the phenomena of theſe two experiments may ſeem explicable 
om the new magnitudes, and figures of the particles, which the fire, 
breaking, or forcibly rubbing them one againſt the other, or al- 
) againſt the corpuſcles of the addition, may be preſumed to give 
em; as if, for example, allowing the corpuſcles of nitre to be little 
ins, whoſe angles and ends are too obtuſe to make deep impreſſi- 
js on the tongue; if theſe little priſms be, by a violent heat, ſplit, 
r otherwiſe broken, or forcibly made to grind one another, they 
y come to have parts ſo much ſmaller than before, and endowed with 
ch {harp ſides and angles, that being diſſolved and agitated by the 
wa, which uſually moiſtens the tongue; their ſmallneſs may give 
em free acceſs to the pores of that organ; and the ſharpneſs of . abs 
les and points may fit them variouſly to ſtab and cut the nervous 
ils of it, according to the grand diverſities, as to ſhape and bulk, 
the ſapid particles. And this being granted, it ſeems farther con- 
Mable, that, when the alkalizate and acid particles were put toge- 
rin the fluid mixture, wherein they ſwam, many of them might, 
tr a multitude of various joſtlings, and occurſions, meet with one 
other ſo luckily, as to re-compoſe little priſms, or convene into 


= er bodies, almoſt like thoſe, that made up the cryſtals of nitre, 
— fore it was expoſed to the fire. Thus, tho? a priſm of iron may 


fe ſuch a ſhape, as to he wholly unfit to pierce the ſkin ; yet *tis 
Able to cut it by tranſverſe planes, reaching to the oppoſite baſes 
ends, ſo as to make wedges, which, by the ſharpneſs of their an- 
s, may be fit to cleave wood, and cut the ſkin; and theſe 
e eres being again put together, after a requiſite manner, may re- 

- "poſe * whoſe extremes ſhall be too blunt to ſerve the for- 
[ purpole, 


nd a fixed falt, which 1s, likewiſe, very ſtrongly taſted, but altogether PaYsSICs, 
rErent from that of the ſpirit; and, accordingly, this ſalt will diſſolve A 


2. If upon the liquor of fixed nitre, made per deliguium, you warily Two bodies, 

op jult enough good ſpirit of nitre, to ſatiate the alkali, you may, by pc — 
gentle evaporation, and ſometimes without it, obtain cryſtals, which ger altali. 
ill have, upon the tongue, neither a ſharp, nor an alkalizate taſte, but zare, produce 
he faint and ſcarce ſenſible bitterneſs, that belongs to pure ſalt-petre. 2 Vd a/meft 


he like production of ſalt-petre we have ſometimes had in far leſs time, Mic. 


We very warily pour'd upon cryſtals of ſilver, diſſolved in good 4 infpid 
10 fortis, or ſpirit of nitre, ſtrong brine, made of common ſalt and mixture of 


___ The mixture of theſe being dried, and afterwards fuſed in a 4 bodies 


ble, and kept a competent time in that ſtate, affords a tough 
SEZ 2 | _ 
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Paysics. maſs, called by the chymiſts Luna cornea, which being lick'd ſever 
WYNY times, will ſcarce be judged other than inſipid; nor will it be eil 
brought to diſſolve in much more piercing menſtruums than gy; 1 


liva. 
An infipid Take a ſtrong ſolution of minium, made with good ſpirit of; hom | 
. 4 | Sn 0d 1ÞITIC of vin em | 
_— 1; „ egar; or take Saccharum Saturni, diſſolved in a convenient vehicle, an to Ori! 
"pa pe very careful to put to it, by degrees, a juſt proportion of ſq, vill, 2 
ſpirit of ſal-armoniac, or the like urinous ſpirit, till the whole he Here dri 


cipitated; and if the two former taſtes are not ſufficiently deſt4gp 
thereby, the mixture, being dried and fluxed, as in the Luna cm 
will become inſipid. 


orroſ11 
9. A 
he par 


x * 5. Diſſolve in ſtrong ſpirit of nitre, or good Aqua fortis, as mic o thew 
one, make ano. Pure ſilver, as the menſtruum will take up; this ſolution being 6lreihend u; 
ther more bit- has been often eſteemed more bitter than gall, wormwood, lx unction 
ter than gall, c. and if the ſuperfluous moiſture be abſtracted, you may, by 00 ne ano 
— gulation, obtain cryſtals of ſilver, that have been judged more ² Q epore. 

ly bitter than the ſolution. And that the corpuſcles of theſe cf vitric 

ſhould leave a far more laſting taſte of themſelves than the moſt Hit alſo 


ter bodies, will not ſeem ſtrange, if we take notice how deep the Na 
ticles of theſe cryſtals may pierce into the ſpongy organs of taſte; fin 
if one does but touch the pulp, or nail of one's finger, firſt a li 
wetted, with the powder of ſuch cryſtals, it will penetrate, 
ſtick ſo faſt there, that you cannot in a reaſonable time get off 
| ſtain, 0 
An infipid 6. Put purified Aua fortis, or ſpirit of nitre, upon good mini 
body aud 4 letting them work on one another in a gentle heat, till the liquor 
9 3 diſſolved its full proportion of the metal; when, if the ingredie 
feet ſub. be good, and the operation rightly performed, the menſtruum will h 
Hance. a ſweetneſs, like that of ordinary Saccharum Saturni. But if the 
nium be adulterated, as often it is; or the ſpirit of nitre, or 4 
fortis be mixed with ſpirit of common ſalt, or other unfit nh 
dients, the experiment will not ſucceed, as I have more than d 
obſerved. 
I iquors erro-— 7. If ſugar be put into a large retort, and warily diſtilled, it | 
five enough ro afford, among other things, a large quantity of red ſpirit, which | 
3 ing ſlowly rectified, loſes its colour, and comes over clear. The ( 
mortuum of the ſugar may be found either almoſt, or wholly inſn 
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taſte v 


rom the oper an 
. And tho? the ſpirit will be of a very piercing taſte, yet it will b. bad t 
ry far from any kind of ſweetneſs; and tho? that liquor be thouork up; 
homogeneous, and to be one of the principles of the analyzed lc. all - 


ales, 

II, Thi 
ö corroſ 
its, ſup 
woding! 
lat dang 


yet I found it to be a mixture of two ſpirits ; with the one of wh 
beſides bodies of a leſs cloſe texture, I diſſolv'd crude copper; ® 
eaſy to be ſeen by the deep and lovely colour of the ſolution. 
to theſe ſour ſpirits, afforded by ſugar itſelf, we have reſtored ak 
of ſaccharine ſweetneſs, by compounding them with the particle 
ſo inſipid a body as minium; part of which they will in digeſtion 
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flve, A like ſpirit to that diſtilled from ſugar, may be obtained from Pavysics, 
honey; but as it is apt to ſwell exceedingly, chymiſts do not diſtil it A 
without ſand, brick, or ſome other addition. | 

g. Put ſome fine cryſtals of ſilver into a good retort, and then diſtilling 4 bh, bitter 
them in a ſand-furnace, capable of giving them fo ſtrong a fire, as 1 the higheſt 
do drive away all the ſpirits from the filver, this, remainin behind, _— — 
l, according to its metalline nature, be inſipid, and the ſpirits, that /ubfances, the 
re driven away from it, will unite in the receiver into an acid and ene extremely 
orroſive menſtruum. b | 2 and the 
As the following operation may help to diſcover the figures of aal. fe2y 
he particles of diſſolved metals, and other bodies; ſo it is very fit Fariety of 


o ſhew how much taſte may be diverſified by, and conſequently de- taſte: produced 


unction with ſapid bodies, give them ſtrong taſtes, all differing from Pody ee, 
ne another, and each of them from that, which the ſapid bodies had different = 
fore. Zink will be diſſolved not only by Agua fortis, Aqua regis, oil ffiruum. © 
f vitriol, ſpirit of nitre, ſpirit of ſalt, and other mineral menſtruums, 

ut alſo by vegetable ſpirits, as diſtilied vinegar ; and by animal ones 

po, as ſpirit of ſal-armoniac; tho* the one be acid, and the other 

rinous. And if the ſeveral ſolutions, which may be made of this 

mineral, by ſo many different liquors, be compared, the number of 

heir different taſtes will ſuffice to ſhew that a variety of taſtes is 

roducible from one inſipid body, by affociating it with different men- 

ua. 

10. The next experiment may paſs for a converſe of the foregoing; rie of 
nd as it ſerves as well as that to diſcover the ſtructure of the mi- eee, 
ute parts of metalline and mineral bodies; fo it may, better than that, raum, 55 
erve to illuſtrate the doctrine of taſtes; by ſhewing, that a ſingle, «/ociating it 
Imple body, endowed with a peculiar taſte, may, by being compoun- _ infipid 
ed with others, each of them inſipid of itſelf, produce a conſiderable 
umber of differing taſtes. More inſtruments than one might be uſed 

n oF" this experiment; but of thoſe which are known, and eaſily ob- 

un'd, the moſt proper are ſpirit of nitre, and good Agua fortis ; which, 

Nth refined ſilver, make a ſolution bitter as gall ; with lead, one of 

accharine ſweetneſs ; with that part of tin, they will keep diſſolved, 

taſte very different. from both the former, but not odious ; with 

opp*r an abominable taſte; and with mercury and iron, other kinds 


| be bad taſtes, Nor are metals the only mineral bodies they thus 
tha erk upon: they alſo diſſolve tin-glaſs, antimony, braſs, emery, zink, 
d tug c all which together make up no deſpicable number of different 
f whl cs. 


I | | Tawo Ui 4 
11, The next inſtance is ſtill more proper for our purpoſe; becauſe ,,, 2% 


: corroſive menſtruum is here neither mortified by fixed nor urinous correſive, and 


d a kits, ſuppoſed to be ot a contrary nature to it; nor yet diſarmed by eber wery 
ticles Wrroding of metals, or other ſolid bodies. The experiment being ſome- 3 57. 
tion tat dangerous when made in great quantities, it may anſwer our 4 pleaſant a- 

MM | VEN end, ramalic tafte, 


end upon texture; ſince a body, that hath no taſte, may, in con- , ene infpid 
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Pnvstes. end, to make in leſs, as follows. Take one ounce of ſtrong ſpirit a; 

irre, or of very good Aqua fortis, and very gradually put to it nol 
ounce of rectified ſpirit of wine. When theſe two liquors are wel 
mixed, and grown cold again, diſtil them totally over together, hn 
nite them exquiſitely into one liquor; in which, if the operation kak 
been well 9 the corroſive particles of the ſalts will not 1 
loſe all their cutting acidity ; but by their new compoſition wit hy 
vinous ſpirit, the liquor acquires a vinous taſte, which is very pleaſing yg 
aromatic. 

The peculiar 12. Perhaps it will not be erroneous to conceive, that whatever beg 

taſtes of na- agent in reference to thoſe taſtes, which are ſaid to be ſpecific to th 


aſte an 
00! pl 
hineal, 

13. It 
decaſion 


”_ = or that plant; yet that, on whoſe immediate account it is, or becony en ſev 
* of this or that nature, is a complication of mechanical properties, {ud jon, ul 
as ſhape, ſize, Sc. in the particles of the matter, which is ſaid to be & 

dowed with ſuch a ſpecific taſte. J are 


To illuſtrate this, I attempted to imitate the taſte of ſome mu 
bodies by artificial ones; but found it not eaſy, before-hand to h 
the ſucceſs of ſuch trials. Making ſome experiments to alter the { 
ſible qualities of oil of vitriol, and ſpirit of wine, I obtained nge ! 
them, among other things, a certain liquor, which, tho? at firſt ple 
ſant, would, at a certain juncture of time, make one who held it | 
his mouth, think it had been imbued with garlic. And a per 


nd foun 
nent C 


famous for making good cyder complain'd to me, that having 4 eral f 
mong other trials, put into a veſſel full of juice of apples, a cmi eon, 
proportion of muſtard-ſeed, in hopes it would make the cyder mo! 319! 
ſharp and ſpirituous, he found it ſmell ſo rank of garlic, that ent jereby 7 
body rejected it. I remember alſo, that by fermenting a certi tung, 

proportion of Semen Dauci with ale, the liquor had a very plea it the! 
reliſh of lemmon- peel. But it ſeems much more conſiderable, He, a1 
with an inſipid metal, and a very corroſive menſtruum, a taſte m Irmerly, 
be compounded, ſo like a vegetable, as to deceive many. This “ Ver 
be done by diſſolving gold, without any groſs ſalt, in a mixture « © expre 
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Aqua fortis, and the ſpirit of ſalt, or even in common Aqua re! 
made by diſſolving ſal-armoniac in Aqua fortis, For if the experime 
be happily made, there will be obtain'd, either a ſolution, or a {al 
whoſe auſtere taſte very much reſembles that of ſloes, or unripe bullac 
And this taſte, with ſome little variety, I found in gold diſſolved wit 
out any diſtilled liquor at all; and alſo, in gold, which by a pet 
menſtruum I had volatilized. The next inſtance, I found to have be 
known to ſome ingenious ladies. But to make the experiment 1u0 
ceed very well, a due proportion is the principal circumſtance, which 
uſually neglected. I cannot call to mind that which I found to ſud 
ceed beſt, but the trial may be indifferently well made, after this m 
ner. Take a pint of malaga or canary, and put into it a dram or 
of good orrice roots, cut into thin ſlices, and let them infuſe in! 
liquor for a convenient time, till you perceive it has gain'd the deſit 
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incal, was taken for good raſberry-wine. 

13, It will not perhaps be unacceptable to add a word or two, on this 
ccaſion, for their ſakes, who think the maturation of fruit, and the 
hanges of taſtes, by which it is uſually known, are the effe& of the 
egetab.e ſoul of the plant. For, after the fruit is gathered, and be- 
ng no longer a part of the tree, ceaſes, according to the moſt common 
pinion, to be a part of the living plant, it belonged to; yet it is ve- 

ſible, that ſome fruits may receive maturation, -after they have 
een ſever'd from the plants that bore them. Apples, pluck'd too 
jon, uſually obtain a mellowneſs by lying in heaps; which ſeems 
) be a kind, or degree of maturation; and medlars, gathered whilſt 

y are hard and harſh, afterwards become ſoft, and better taſted. 
Tis alſo aſſerted by ſeveral writers of the affairs of India, that the fruit, 
ey call Bananas, 1s uſually gathered green, and hung up in bunches, 
the houſe, where they ripen by degrees, and have an advantageous 
hange made both of their colour and taſte. And this experiment, an 
cient acquaintance of mine aſſured me, he had himſelf lately tried, 
d found to be true, in America, And indeed, I ſee not why a con- 
nient degree of warmth, whether external from the ſun and fire, or 
ternal from ſome degree of fermentation, or analogous inteſtine com- 
tion, may not put the ſapid corpuſcles into motion, and cauſe them, 
y various and inſenſible tranſcurſions to rub againſt each other, and 
tereby make the little bodies more ſlender and thin, leſs rigid or 
ting, than they were before; and by various motions bring the 
it they compoſe to a ſtate, wherein it is of a more ſoft conſiſ- 
nce, and abounds in corpuſcles leſs harſh, and more pliable, than 
rmerly, and better fitted to the pores of the organ of taſte ; and, 
| a word, make ſuch a change in the conſtitution of the fruit, as 
e expreſs by the name of maturity. And that ſuch mechanical chan- 
s of texture may much alter the qualities, and among them, the 
ſte of a fruit, is obvious in bruiſed cherries and apples, which, in 
e contuſed parts, ſoon come to look and taſte otherwite than they 
d before, The poſſibility of this is alſo obvious from warden pears, 
ntly roaſted in embers. And I have ſeen in the country between 
ance and Savoy, a ſort of pears, which, being kept for ſome hours in 
e be moderate heat, in a veſſel exactly cloſed, with embers and aſhes a- 
at ure and beneath them, will be reduced to a juicy ſubſtance, of a 
niche red colour, and a very ſweet luſcious taſte. Many other ſorts 
0 fu fruit, in different countries, if they were managed after the ſame 
, would admit of as great alterations in point of taſte, And that 
or ere ſti bborn ſalts, than thoſe of vegetables, may have the —— 
in tie chcir taſtes very much abated, by the bare internal action of one 
deu n upon the other, I have been induced to think, from obſerving, 


by the help of inſipid water, we may reduce ſea- ſalt * a 
rine, 


\ullace 
with 
EC 


ite and ſmell 3 then keep the thus perfumed wine exactly ſtopped in a Parsics. 
ool place: by this means, I had a liquor, which, coloured with co- & 
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| | Physics. brine, of ſo mild and peculiar a taſte, that one would ſcarce Caſper 
| WYNJ what it had been; or believe, that ſo great a change of a mineral ba. 
dy could be effected by ſo flight and inteſtine commotion as prodygy 
it. As to vegetable liquors, the production of new taſtes upon the h. Nome 
teſtine commotions of the ſapid parts, is obvious in the juice of grape 
which, from a ſweet and ſpiritleſs liquor, acquires that pleaſing pa. 
gency and briſkneſs of taſte, which belongs to wine; and afterwards 4. 
generates into that acid and cutting taſte, proper to vinegar; and 10 
this from a change of conſtitution, made by the action of the e Lis 
themſelves, one upon another, without the help of any external 3 
dition. 


ould 1 

BIRCH £5: ne, wh 

The mechani-C\Ince taſtes and odours are uſually treated of immediately after ont 5. T. 
* — another, I ſhall alſo conſider theſe two qualities ſucceſſively ; he fua for 
Y odour. cauſe much of what is already ſaid of taſtes, being applicable to oder th 
will ſave the trouble of repetitions. OED oiſture 

A firong ſmell 1. Grind good quick-lime and ſal- armoniac well together, and hold er you 
produced by ing your noſe to the mixture, you will find an urinous ſmell, produ brpuſcl 
1 ced by the particles of the volatile ſalt, which will alſo make yo OrOus 3 
4 eyes water. * 

2. If a large proportion of camphire be diſſolved in oi! of vitriol, f 

— odour of the Dn — be quite 3 in the mixture; but if 5. b. WI 
waterin a bo- pour this mixture into a large quantity of fair water, the diſſolved g eventh 
addy a _ will immediately recover out of the menſtruum, and ſmell perhaps mo be w 
* ſtrongly than before. | Cand p 

Produced 3. Having cautiouſly mixed two parts of clear oil of turpentine, wii de Vea 


odours differ- one part of the oil of vitriol, the clear liquor that came over upon d 
ing from _ ſtillation of the mixture, inſtead of turpentine, ſmelt very ſtrong of fl 
Y — : wah ſo that once approaching very haſtily to the receiver, new]y u 
* ken off from the retort, the ſulphureous ſcent proved fo ſtrong, aiﬀſ""cr0: 
moſt to take away my breath. And farther, to ſhew the poſſibility « 
producing ſuch odours upon the mixtures of ingredients, as neither ( 
them was a- part endowed with, we cauſed the ſubſtance that remat 
behind, in the retort, in the form of a thin extract, after one of tit 
diſtillations, to be farther urged by a ſtronger fire, which forced m 
of it over, partly in the form of a thick oil; and partly in that 
butter; both which we kept together in the ſame vial; their odour b 
ing neither that of oil of turpentine, nor of brimſtone; but exceeding 

like the diſtilled oil of bees-wax. | 


4. Ti 
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4. That the celerity, and other modifications of the motion of the eE-Puvsics. 
guvia of bodies, may not only diverſify their odours, but ſo far produce. 
them, as to render them perceptible by the ſenſe, may be gathered from The P _ 
ome common obſervations. Several bodies are not only inodorous when 32 == 
old, but when conſiderably hot; and tho' they remain fixed in the fire, tor. 

yet, having their 3 put into a peculiar kind of agitation, they will pre- 

{ently grow maniteſtly odorous. Some very hard woods, acquire a ſtrong 

mell by the motion they may be expoſed to in a turner's lath, particularly 

he Lignum Vitæ; and ſome, whilſt the operation laſts, afford an unex- 

dected odour. Having inquired concerning the ſcent of beech-wood, 

hilt it is turning, I was informed, that it would emit well-ſcent- 

d efluvia; and it was affirmed to me by a workman, who had 

ought a great block of this wood, that when he came to turn it, there 

rould iſſue out, not only a great ſcent, but ſuch a peculiar fragrancy, that 

ne, who knew not whence it proceeded, would have concluded he ſmelt 


oſes. 

5. Take ſalt of tartar, and drop upon it either ſpirit of nitre, or a weak 4 ſcented be- 
qua fortis, till all the efferveſcence ceaſes, and the liquor no longer works 4, 5 mixing 
on the alkali; and theſe, by a ſlow evaporation of the ſuperfluous with an * 7 
oiſture, may be made to ſhoot into cryſtals, like thoſe of nitre; which, nan 2 
fer you have, by rubbing with a dried cloth, freed from looſe adhering ies /mell. 
orpuſcles, reſemble ſaltpetre, both in other qualities, and in not being o- 
nrous ; tho', if you diſtil them, or burn them on kindled coals, their 
mes will quickly appear to abound with the fetid ſpirits, which make 
{qua fortis ſo offenſive to the ſmell. 

b. What I ſhall next propoſe, is performed at the ſame time, the 4 plca/ane 
lerenth experiment of taſtes is made. For the liquor thereby produced, aromatic 

it be well prepared, has not only a ſpicy taſte, but alſo a kind of aroma- — —.— 
cand pleaſant ſmell, And I have of it now by me, which has, for , feld 232 
3 years, retained much of its former odour, tho* not ſo much of its _— not 
e. Weet 


7. To a pound of Spaniſh wine, we put ſome ounces of oil of vitriol; A fragrant 6 
en keeping them, for a reaſonable time, in digeſtion, we obtained an by — — 
loriferous mixture. But this experiment is improved by that which fol- r wal * 
WS, ſeented. 
8, We took good oil of blue Dantzick vitriol, tho? the common will 

By the addi- 


e; and having put to it by degrees, an equal weight of ſpirit of ,2' 5 


Aj 1 ne totally inflammable, we digeſted them together for two, three, ur bod, a 
four weeks, ſometimes much longer, and then with better ſuc- plaſant and 
5; when we came to diſtil the mixture, we had a very fragrant ©7-matic/melt 


dour d It, which was ſometimes ſo ſubtile, that, tho! diſtilled in — I 


"ecding glaſs, with a gentle heat, it would pierce the lute, and fill 

laboratory with a ſenſible perfume : whence we learn, both how 
Ich thoſe fpirituous and inflammable particles, which chymiſts call 
vegetable ſulphur of wine, may work on, and enoble a mineral 
ol. I. | Aaaa Aulphurz 


2 body, 
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Pavstcs. ſulphur and how much the new contextures made by digeſtion, may als E f 
tube odours of bodies, whether vegetable, or mineral. That alſo anothe On 
conſtitution of the ſame matter, without any manifeſt addition or rece o 100 , 
particles, may exhibit a very differing ſmell, will appear by the following i 1 
tr ial, | . . 4 There | 
The frre nen- g. I have more than once put the above-mentioned liquor into ſtoppi 7 
tioned fra- glaſſes, whereof the one, and not the other, ſtood in a warm place, il duck 


wht to in proceſs of time, I found that odoriferous liquor ſo to degenerate in pain ey a 
fmelllike gar- of ſcent, that one would have thought it had been ſtrongly infected wig \ muſk 
lick, garlick. The like unpleaſant ſmell I obſerved in a certain oil, made g de off 

vegetable and mineral ſubſtances diſtilled together. And on this occalinn hich, 
may be added an obſervation, which, tho? 1 ſhall not undertake it villa. Ind fo | 
ways hold good; yet ſhews, that a body, which it ſelf is not only inodo bs 
rous, but very fixed, may, in ſome caſes, have a great ſhare in the pheng. Tho? 
mena of odours. We put, then, to good ſalt of tartar, ſeveral times iſts, t 
its weight of the expreſſed juice of onions, and kept them in a ligh rongly 
digeſtion for a day or two; when unſtopping the vial, we found He ter 
former ſmell of the onions quite degenerated into a rank ſmell 1rd eff 
garlick, as we judged, even when freſh juice of garlick was compared there enſive. 
8 ohtair 
10. By caſting into ſpirit of vitriol, a large proportion of ſm Wn © 
— _ rls 1 the action of the acid menſtruum _ them bein ay 
ced with a? moderated by its weakneſs, and by the intireneſs of the pearls, t ire, had 
inodorous Co. diſſolution would ſometimes laſt for many hours; when, holding m ey balk; 
== *e/1noſe, from time to time, to the open orifice of the glaſs, it was eaſpt Ig the 


ſcented. 


perceive a pleaſant muſky ſmell, which others alſo took notice of, Ar 
I obſerved the like ſmell, upon pearls, being diſſolved not only in þ 
rit of vinegar, but in another liquor, which had but a bad ſcent of i 
ie | 


ay yet 
uch a C 


erve in 


| uuceS m 

Pleaſant 11. That gold is too fixed a body to emit any odour ; and that ie (cer 
cents produced regis has an odour, which is very ſtrong and offenſive, will be cali toa po 
with fixed granted; yet Aurum fulminans being made by precipitating with the ind def 
metas» Cen Tous oil of tartar, the ſolution of the former in the latter, and this pH oduced 
ry oa pitate being to be farther treated, in order to another experiment, we nent 
| minated it per /e, in a filver veſſel, like that, but better contrived, wil by, wit 

is deſcribed by Glauber: and among other phenomena of this operati ge du 

we obſerved, that when the fulmination was juſt made, the ſteams affaſihichin a 

by the metal, which had been fired, gave a delightful ſmell, not ul ſtrong 

that of muſk. From which experiment, and the foregoing, we learn, ! ing not 

art, by lucky contextures, may imitate the odours, which are preſum hen the 

to be natural and ſpecificz and that mineral and vegetable ſubſtan... | 

may compound a ſmell, which is thought peculiar to animals. Me d. thc 

as art ſometimes imitates nature in the production of odours, (as ally f 

be confirmed by what is above related concerning counterfeit raſbeſonſtitutit 
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ſmelt the raſberry 3) ſo ſometimes nature ſeems to imitate herſelf, in giv-PRVsics. 
ing like odours to bodies extremely differing. There is a certain ſeed, wy 
which, for the affinity of its odour to that perfume, they call the muſk- ; 

ped ; ſome of which being preſented me from the Veſt.-Indies, ] found it, 

whilſt freſh, to have a fragrancy ſuitable to the name, that was given it. 

There is, alſo, a ſort of rats in Muſcouy, whoſe ſkins have a ſmell, which 

has procured them the name of muſk-rats. And I have ſeen a certain ſort 

of ducks, call'd muſk-ducks ; becauſe at a certain ſeaſon of the year, if 

ey are chaf'd by violent motion, they will, under the wing, emit 

a muſky, inſtead of a ſweaty ſcent; which, upon trial, I found true. On 

he other ſide, I have known a certain wood, growing in the Indies, 

hich, eſpecially when the ſcent is excited by rubbing, ſmells ſo rankly, 


Lal. 2nd ſo like human dung, that one would ſwear that were held under his 
o. ole. 

no- Tho? the fire generally impreſſes a ſtrong offenſive ſmell, which chy- 
mes iſts, therefore, call empyreumatical, upon the odorous bodies it works 


rongly on; yet the conſtitution of a ſubſtance may be ſuch, that the 
ey texture made of its parts, even by a violent fire, ſhall be fit to af- 
rd effluvia, rather agreeable to the organs of ſmelling, than any way of- 
five, Having diſtilled Saccharum Saturni in a retort, with a ſtrong fire, 
obtained, beſides a piercing and empyreumatical liquor, which was 
Iriven over into the receiver, a large lump of Caput mortuum of a greyiſh 
olour, which, notwithſtanding the ſtrong impreſſion it receiv'd from the 
ire, had a pleaſing ſcent, and, when broken, ſmelt almoſt like a fine cake 
ew baked, and broken whilſt yet warm. And as the fire, notwithſtand- 
ng the empyreuma it uſually gives to almoſt all the bodies it burns, 
xy yet confer a good ſmell on ſome of them, if they be fitted, upon 
uch a contexture of their parts, to emit ſteams of ſuch a nature; we ob- 
erve in the muſk-animal, that nature, in that cat, or rather deer, pro- 
luces muſk by ſuch a change, as, in other animals, produces a putrefac- 
ive ſcent, So that, provided a due conſtitution of parts be introduced 
to a portion of matter, it may, on that account, be endowed with noble, 
d deſirable ſcents, or other qualities; tho* that conſtitution were in- 
oduced by ſuch unlikely means, as combuſtion or putrefaction. An 
minent profeſſor of mathematics affirmed to me, that chancing one. 
ay, with another mathematician, in the heat of ſummer, to paſs by a 
rge dunghil, which was then in Lincolns-Inn- Fields; when they came 
thin a certain diſtance of it, they were both ſurprized to find a ve- 
ſtrong ſmell of muſk ; which each, for ſome time, was ſhy of ta- 
ng notice of, for fear the other fhould have laughed at him: but 
hen they came much nearer the dunghil, that pleaſing ſmell was ſuc- 
eded by a ſcent, proper to ſuch a heap of excrements. And in- 
ed, tho* the excrements of animals, and particularly their ſweat, are 
Iually fetid; yet, that this is not the nature of an excrement,. but the 
onſtitutions ulaaliy belonging to them, which make them ſo, hath 
Aaaa 2 ſeemed 


„ Wii 
Jeratic 
aFonk 
t wl 
rn, U 
reſum 
zb{tand 
s, Al 
(asM 
raſber 
alte, 


548 


Pnrsres. ſcemed probable to me from ſome obſervations. For, not to mention why 
is related of Alexander the great, I knew a gentleman of a very happy ten. 


ture to receive it. And upon ſeeing ſeveral of theſe civet-cats ; I obſer, 


- Good fmells 
heighten'd by 
Compoſition. 
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rature of body, whoſe ſweat, upon a critical examination, I found to h zquor 0 
. which was alſo confirmed by ſome learned men of my acquy, 

tance, and aa by a phyſician, who lay with him. Tho cj», para 
uſually paſſes for a perfume; yet it ſeems to be but a clammy excrem te the 
of the animal that affords it, which is ſecreted into bags, provided by jy 


ed, that a certain degree of remiſſneſs in the odorous atmoſphere v 
quilite to make the ſmell fragrant, For when I have been near the cage 
where many of them were kept together, or any great veſſel, full of cih, 
the ſmell was rather rank, and offenſive, than agreeable ; but when I u. 
moved to a convenient diſtance, the ſteams being leſs crowded, and fir. 1. 1 
ther from their fountain, preſented themſelves as a perfume. And an in. 
genious lady ſhewed me an odd monky, which had been preſented her, 2 
a rarity, by the Engliſh admiral ; telling me, amongſt other things, hehal 
obſerved in it, that, being ſick, he would ſeek for ſpiders, as his proper 
remedy ; which when he had eaten, the alteration it made in him, voll 
ſometimes fill the room with a muſky ſcent. 

12. It is well known to perfumers, that amber-greaſe alone, tho eſteem 
ed the beſt and richeſt perfume in the world has but a very faint and ſearc 
pleaſant ſcent. And I have ſeen ſome hundreds of ounces together, new) l be ſc 
brought from the Eaſt-Indies; but if I had not been before acquainted wi 
the ſmell of amber-greaſe in the lump, my noſtrils would ſcarce have matt 
me ſuſpect thoſe lumps to have been any thing of kin to amber: great 
This — ray is, if I am rightly inform*d, a vegetable production 
iſſuing out of the root of a tree, which always ſhoots its root towards th 
ſea: and if it be planted where the ſteam ſets to the ſhore, 'twill be al 
up to great advantage. But if a due 8 of muſk, or even civet 
be dextrouſly mixed with amber, the latent fragrancy, tho? it be there 
ſomewhat compounded, will be quickly called out, and exceedingly heig 
tened. And indeed, it is not the great quantity of the richeſt ingredien 
as amber-greaſe and muſk, but the juſt proportion and ſkilful mixtures 
them, that makes the nobleſt, and moſt laſting perfume z of which I han 
had ſufficient experience : ſo that with a far leſs quantity of muſk and an 
ber than perfumers themſelves employ, we have had ſeveral perfum: 
which, for fragrancy, were much preferr'd to thoſe, where muſk and at 
ber-greaſe are ſo plentifully uſed. The beſt proportion for their mini 
ſeems to be eight of amber-greaſe, two of muſk, and one of cit 
which quantities of ingredients, if ſkilfully and exactly mixed, will afford 
good compoſition, wherewith to enoble other materials, as benzoin, fl 
rax, Cc. fit to make paſtils, ointments for leather, Sc. We may 3% 
that upon account of the new texture, acquired by compoſition, ſo 
things, which are not fragrant themſelves, may much heighten the . 
grancy of odoriferous bodies. And for liquid perfumes, I remember it 

ſecret of ſame court - ladies, noted for curioſity in perfuming, to = 
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1001 of mine, which was very favourably ſpoken of by perſons of quality, 
cuſtomed to choice perfumes. This liquor, tho' thought an elaborate 
reparation, and which, to recommend it to ſuch whoſe critical palates can 
'& the very titles of things, I called eſſence of muſk, is, indeed, a very 
Jain ſimple preparation, which I thus make. I take any quantity of choice 
aſk, without finely powdering it, and pour thereon about a finger's 
eadth of pure ſpirit of wine; I ſet theſe, in a glaſs cloſely ſtopped, in a 
niet place to digeſt, without the help of any furnace, and after ſome days, 
1 few weeks, the ſpirit will, in the cold, have made a ſolution of the 
eſt parts of the muſk, and be thereby much tinged, but not of a red co- 
ur, This being decanted, I keep by it ſelf as the richeſt of all; and 
ur like quantity of ſpirit on the remaining muſk; and this, too, 
ly will, in the cold, tho* more ſlowly, draw a tincture, but fainter than 
eſormer, which being poured off, the remaining muſk may be employed 
inferior uſes, I mention this preparation, becauſe the firſt tincture, 
ing ſmelt to by it ſelf, has but a faint, and no very pleaſing odour of 
uſk ; ſo that every one wou'd not expect there was muſk in it: but if a 
le drop were mixed with a pint, or perhaps with a quart of ſack, the 
ole body of the wine would preſently acquire a conſiderable muſky ſcent, 
d be ſo richly perfumed, both in tafte, and ſmell, as ſeemed ſtrange to 
oe, who knew the vaſt diſproportion of the ingredients, 


THE 


s a due proportion of wine-vinegar with the odoriferous ingredients. Pavsics, 
And to ſhew the power of mixture in improving odours, I ſhall mention a w=yymmad 
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The origin of EAT and cold being generally eſteem'd the moſt active ami Mee oſte 
cold mechani- qualities, from which ſeveral others are deducible, and a ſtand 
cal. which many phenomena of nature are explicable; it will bean! 
proper to ſhew how they may either be mechanically produced or end mus 
ſtroyed. t part of 
To — 1. To produce a conſiderable degree of cold at any time of the ; in diſſo 
jor hos. a; without ſnow, ice, hail, wind, or nitre, takg one pound of pode, it? 
any time of the ſal- armoniac, and about three pounds of wat&F put the ſalt into the ceaſes, 
year. quor either all together, if you would produce an intenſe ſhort cold. Bu 
or at three or four times, if you deſire, that the cold ſhould rather g, from 
ſomewhat longer than be great; ftir the powder in the liquor, with e into 
thing that will not be injur'd by the fretting brine, to haſten the diſMſve in t 
tion of the ſalt; upon the quickneſs of which very much depends the ititious 


tenſeneſs of the cold, that will enſue upon this experiment. urs 

That a conſiderable degree of cold is here produced, will evil 
apear to the touch; and if you make the experiment in a gl 
dy, you may obſerve, that while the ſalt diſſolves, the outfide of 
veſſel will, as high as the mixture reaches, be bedewed with a M 
titude of little drops of water; as happens when mixtures of ſnow! 
ſalt, being put into glaſſes, the aqueous vapours that float in the 
and paſs along the ſides of the veſſel, are, by the coldneſs thet 
condenſed into water. And in our ſolution you may obſerve, if 
wipe off the dew from any particular part of the outſide of the 
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1 whilſt the ſolution goes vigorouſly on, it will quickly collect freſh Pnvsics. 

eu, which will ſometimes be large enough to run down the ſides of the Wynn 
fel, But the beſt and ſureſt way of proving the coldneſs of the mix- 
e, is by plunging into it a good ſealed weather-glaſs, furniſh'd with 


ged ſpirit of wine: for the ball of this, being put into our frigorific 
xture, the crimſon liquor will ſuddenly deſcend much lower, than when 
was kept either in the open air, or in common water, of the ſame tem- 
r with that, wherein the ſal-armoniac was put to diſſolve. And if you 
more the glaſs out of our mixture into common water, the tinged ſpirit 
il aſcend, according to the longer or ſhorter time, that it continued 
the ſolution. And this hath ſucceeded, when, inſtead of removing it 
Ito common water, I removed it into water newly impregnated with ſalt- 


tre, | 

The duration of the cold produced by this experiment, depends on ſeve- 
| circumſtances, as, 1. The ſeaſon of the year, and the preſent temper 
the air; for in ſummer and hot weather, the cold will ſooner decay and 
pire, 2. Upon the quantity of falt and water; for if both theſe be 
feat, the effect will be more laſting and conſiderable. 3. We may, pro- 
ably, add the goodneſs and fitneſs of the ſalt employed; for ſome trials 
e tempted me to ſuſpect, that there may be a conſiderable diſparity, 
to their fitneſs to produce cold, betwixt parcels of ſalt that are, without 
ruple, taken for ſal-armoniac. 4. The duration of the cold may be con- 
ived to depend, alſo, upon the way of putting the ſalt into water, I 
re often tried, that when the tinged ſpirit ſubſided but ſlowly, or was 
a ſtand, that by putting in, from time to time, two or three ſpoonfuls 
| irch ſalt, and ſtirring the water, the ſpirit of wine would again de- 
end much more ſwiftly, And jf you would lengthen the experiment, 
t part of the fal-armoniac be but groſly beaten, that it may be the long- 
in diſſolving. Whilſt dewy drops are produced on the outſide of the 
ſel, it's a ſign that the cold within continues pretty ſtrong ; for when 
ceaſes, theſe drops, eſpecially in warm weather, will, by degrees, va- 
ſh, But a ſurer way of meaſuring the duration of the cold is, by remov- 
g from time to time, the ſealed weather-glaſs, out of the ſaline mix- 
e Into the ſame common water, with part of which it was made. I 
re in the ſpring-ſeaſon, by a good weather-glaſs, found a ſenſible ad- 
ntitious cold, made by a pound of ſal-armoniac, to laſt about two or three 
urs, 


March 27. In the ſealed weather-glaſs, when firſt put into the wa- 


gl the tinged ſpirit reſted at 8 inches; being ſuffered to ſtay there 
: good while, and now and then ſtirred in the water, at length it 


Icended a little beneath 74 inches; then the ſal-armoniac being — 
within about a quarter of an hour, or a little more, it deſcended 
277 inches; but in half a quarter of an hour, it began manifeſtly 
freeze the vapours and drops of water on the outſide of the glaſs. 
d when the frigorific power was arrived at its height, I, ſeveral 
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PavsIcs.* times, found, that water thinly placed on the outſide, whilſt the mixty 
boy=— within was nimbly ſtirred, would freeze in a quarter of a minute, , 
bout 4 of an hour after the infrigidating body was put in, the thermons 
ter, that had been taken out a while before, and was yet riſen but tg h 
loweſt freezing mark, being again put into the liquor, fell an inch hey to thi 
the mark. At about 24 hours from the firſt ſolution of the alt, I gw re, me 
the tinged liquor to be in the midſt between the freezing marks, eri Peans he 
there was one at 5% inches (at which height when the tincture ref, j dint 
would uſually be a ſmall froſt abroad) and the other at 4 inches; the hi elke 
to which ſtrong and durable froſts had reduced the liquor in the yy onia 
ter. Within three hours after the beginning of the operation, I foun a 
not the crimſon liquor higher than the upper freezing mark, juſt me 2, An 
tioned ; after which, it continued to riſe very lowly, for about an hy | 
longer. The frigorific mixture, having been made in a glaſs body, vid that a 
a large flattiſh bottom, a quantity of water, purpoſely ſpilt upm the u 
ble, was, by the operation of the mixture within the glas, made {trongl | of wi 
ro freeze the bottom of the cucurbite to the table ; that ſtagnant liqu e ſealec 
being turned into ſolid ice, which continued for a conſiderable whil d laid | 
unthawed, and was, in ſome places, about the thickneſs of a half cee li 
iece. 

4 At another time, during the ſame ſpring, the ſealed weather. ane 
which before it touched the common water, ſtood at 85, having bu in h. 
left there a conſiderable while, and once or twice agitated in the wat Jove 2 v 
the tinged liquor ſunk but to 72, or at the fartheſt 74 ; then the frigoiii ter 
liquor being put into the water, with diſadvantageous circumſtance a gre 
in about half a quarter of an hour, the tinged liquor fell beneath ) 
and the thermometer being taken out, and put in again, an hour | 
ter the water had been firſt cooled, ſubſided beneath five inches, M ur 
conſequently was within + inch of the mark of the ſtrongly freezing me 
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e ſpiri 
ne WOL 
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The grand thing, likely to keep this experiment from being gene 
ly uſeful in cooling liquors, Cc. is the dearneſs of fal-armoniac, wii 
might come much cheaper, if, inſtead of fetching it from beyond ſea, pour 
made it at home; — Mabd be eaſily done. And tho? a ſolution of 
armoniac, being boiled up in earthen veſſels, (glaſs ones being too chu 
able) will loſe the more ſubtile parts, and thereby impair the texture oft 
reſt; yet I have found, that the dry ſalt, remaining in pipkins, N 
diſſolved in a due proportion of water, would very conſiderably infrgu 8 ax { 
It, | 
March 29. The thermometer, that in the air was at 84 inches, 
ing put into a large evaporating glaſs, filled with water, fell, 
ter it ſtaid a pretty while, and had been agitated in the 1iquo! 
eight inches; and then about half the falt, or leſs, that had been d 
twice before, and felt much leſs cold than the water, being pv! 
and ſtirred about, the tinged ſpirit. ſubſided till it was fallen vent 
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rought ins TM . ; 
e ſpirit of wine manifeſtly to aſcend in the inſtrument, much faſter than 


ge would have expected. ; The cool liquors with this mixture, put them 
0 thin glaſſes; and their orifices being ſtop'd and kept above the mix- 

re, move them about therein, and then pour them out for drinking. By 
"IA... hereof pieces of cryſtal, or bullets, may be powerfully cooled, to be 
14 in the mouth or hands of thoſe patients who require them ; or other 
e like refreſhment may be eaſily procured, with a very few ounces of ſal- 


oniac, well powder'd and ſuddenly diſſolved in four times its weight of 


ater *, 


em actually cold before they were put together; having brought a glaſs 
| of water to ſuch a temper, that its warmth made the ſpirit of wine in 
e ſealed weather-glaſs, manifeſtly aſcend, I took out the thermometer, 
A aid it in powdered fal-armoniac, warmed before hand; whereby the 
ed liquor was made to aſcend much quicker than, juſt before, by the 
er; and having preſently removed the inſtrument into that liquor a- 
in, and poured the warmiſh fal-armoniac into the ſame, I found, that 
thin half a minute, or leſs, the ſpirit of wine began to ſubſide, and fell 
ove a whole diviſion and a quarter, below the mark at which it ſtood in 
water, before that liquor or the ſalt were warmed, Nor did the ſpirit, 
| x great while, re-aſcend to the height it had when the water was cold. 
eme experiment we made at another time with the like ſucceſs, | 
3. To ſhew, likewiſe, how much the production of heat and cold de- 
nds upon texture, and other mechanical properties, I made a fal- 
moniac after a particular manner, that I might know the effects of 
ingredients, as well before, as after conjunction. I took, then, ſpirit 
ſalt, and ſpirit of fermented,” or rather putrefied urine ; and having 
t a ſealed weather-glaſs in an open veſſel, into which one of them 
poured, I added the other, by degrees, to it ; and obſerved, that, 
upon mixing, they made a great noiſe, with many bubbles, fo 


5 * the conflict, they loſt their former coldneſs, and impelled up the 
W's Ar of wine in the ſealed thermometer; then, ſlowly evaporating the 
ns. ffs" u0us moiſture, I obtained a fine ſort of ſal· armoniac, for the 
nfrig i part figured not unlike the other, when, being diſſolv'd, and 


ed, it is carefully coagulated. This new falt being gently dried, 
It it into a wide glaſs of water, wherein I had before placed a ſealed 


2 
For a degree of cold produced by | count of them, See Phile/, Tranſ, Ne. 254. 
ury-ſublimate, ſal-armoniac, and diſtill'd | p. 95 1. and the French Memoirs. A. 1700. p. 
Bar; with many other cold diſſolutions | 142. 

fermentations, with the mechanical ac- 


01. I, Bbbb - : weather- 


ur inches, and then, having cauſed ſome water to be freſh pumped and Pn vsres. 
in, tho? the ſolution were mixed with it, yet it preſently made 


2. And to ſhew that a more intenſe degree of cold may reſult from the 4coldne/s pre- 
ure, than was to be found in either of the ingredients apart; and al- Aced by the 
that a conſiderable coldneſs may be begun between bodies, neither of e 


warm bod, 
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2s. weather-glaſs, that the included ſpirit might acquire the temper of the am. 

2 bient ok and having ſtirred this ſalt in the water, tho? I took it hy 

| | off the mantle-piece of a chimney, wherein there had been a fire fo 
ral hours before, it made the tinged ſpirit haſtily ſubſide. 

Heat produced 4. We took a ſmall ſeal'd thermometer, whoſe ſtem was divided int . 


ture. 

yet It 
ed abo 
cence | 


r ſeye. 


by the mixture qual parts, by little ſpecks of amel, that ſharp liquors might not eat 98 7-1 

Ee MLATRT arts, 2 Olf 0 

of cold bodies. 6701 * . The ball of this inſtrument we put into a ſlender oof q py 
drical veſſel, and more than cover'd it with ſtrong oil of vitriol, and leſt it a quite 
there a while to be reduc'd to the temper of the ſurrounding liquor in pon 
Then we caſt upon it, by degrees, ſal- armoniac groſly powder'd, wic tually c 
being ſoon furiouſly wrought on by the menſtruum; a ſeeming eter, bs ol 
cence was produced in the conflict, with great noiſe and much fra, able d 
which more than once was ready to run out of the veſſel. But for all thi fumes, 
ſeeming ebullition, the mixture, inſtead of growing hot, did really gray bs of 
gradually colder, as appear*d not only to the touch, but by the deſcent E thro 
the tinged ſpirit of wine. But pouring this actually cold mixture into thr ſtly in 
or four times its weight of common water, that was likewiſe a@ul ut, a f 
cold; this ſecond mixture immediately grew ſo hot, that I cou'd emen 


keep my finger for a minute or two upon the outſide of the containing 
glaſs. 
Ebullition _ 5. Wetook an acid ſpirit, diſtilled from roch-alum, and put into a vide v 
argument mouth'd glaſs, more than was ſufficient of it to cover the globular pan 
*. a good ſeal'd thermometer; then ſuffering the inſtrument to remain f 
ſome time in the liquor, to acquire the temper thereof, we put in, by degree 
ſome volatile ſalt; ſublimed from ſal-armoniac and a fixed alkali; wh: 
notwithſtanding the very numerous bubbles, and the noiſe and froth whi 
were produced, as is uſual upon the re- action of acids and alkalies, 
tinged fpirit in the weather-glaſs began a little to deſcend, and continue 
to do fo, till the ſpirit of alum was glutted with the volatile ſalt; the 
ſcent of the tinged liquor in the inſtrument amounting to an inch, | 
comparing this experiment with the firſt part of the third, it appears, ti 
when volatile and urinous falts or ſpirits tumultuate upon their m 
with acids; neither the heat nor the cold, which enſues, is produced! 
a conflict with the acids, merely upon account of their acidity ; fince 
have ſeen, that an urinous ſpirit produced an actual heat with ſpurt 
ſalt; and the diftilled ſalt of ſal-armoniac, which is alſo urinous, with t 
acid ſpirit of roch-alum, produces not a true efferveſcence, but a mat 


feſt coldneſs: as the ſame ſalt alſo did in a trial of another ſort, which 
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this. | 6 ption of 

6. We took one of oil of vitriol, and ſhaking it into tel ung ref 
parts of water, e a mixture, which at firſt was ſenſibly war hich q 
then ſuffering it to cool, we put a ſufficient quantity thereof, ino e diffuſi 
wide-mouth'd glaſs, and placed in it a good thermometer hermetical ture 1 
ſealed 3 the compound liquor, reaching a pretty way above its dae. An 
after ſome time had been allow'd, for the liquor in the thermom Wc mat, 


to acquire the . of the external one; we gradually put in as mme part 


<- J 
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Le. Now though theſe two made a notable conflict with noiſe and froth, Paystrcs. 
er it was but a cold ebullition; for the ſpirit in the thermometer defcend- LFWYIJ 
ed about an inch beneath the mark it reſted at, when the ſeeming efferveſ- 
cence began. | : 
It is known that falt-petre being put into common water, produces The ſame bod 
i ſenſible coldneſs therein, as it doth alſo in many other liquors ; but 7% cools ſome 
it the ſame falt, put into a liquor : of another conſtitution, may have — 
a quite different effect, appears by mixing eight ounces of fine 1 : 
in powder, with ſix ounces of oil of vitriol: for here a ſalt, not only ac- 
tually cold, but, with regard to many other bodies, potentially ſo, with 
he oil of vitriol, which 1s ſenſibly cold too, quickly conceives a conſide- 
able degree of heat, whoſe effects alſo become viſible in the plenty of 
fames, emitted by the heated mixture. And tho* gun-powder ſeems to 
e of a very fiery nature, yet if ſome ounces of it, reduced to powder, 
e thrown into four or five times as much water, it will very mani- 
ſtly impart a coldneſs to it; as experience made with, as well as with- 
ut, a fealed thermometer has aſſured me. This, and the foregoing ex- 
wi erment, ſuggeſts an inquiry into the nature of the coldneſs, which philo- 
ophers oppoie to that which immediately, and upon the firſt contact, 
fects the organs of ſenſe; and which, therefore, they call actual or for- 
dl. We repeated the former experiment with the ſame ſucceſs; and 
e phenomenon is the more ſtrange, becauſe I have found, that a ſmall 
wntity of oil of vitriol, not beforehand mixed with water, would pro- 
Iuce a great heat in its conflict with a ſmall portion of juſt ſuch ſalt as I 
mploy'd before: and this heat did, upon trial, with the ſame thermome- 
xr, make the tinged ſpirit aſcend much farther than the other mixture 
hade it ſubſide, FR 
tinte 8, Potential coldneſs has been generally look'd upon as ſo abſtruſe a qua- Potential 
Ity, that it ſeem'd neceſſary to derive it from the ſubſtantial forms of bo- c¹ανε. 
ies, But I think it may be aſcrib'd to mechanical properties. For as to 
's, Me chief inſtances thereof, which are taken from the effects of ſome medi- 
Ines and aliments in the human body, the coldneſs produc'd, may pro- 
uced ed chiefly from hence, that the body potentially cold, is made up of cor- 
ince aſcles of ſuch ſize, ſhape, &c. that being diſſolved, and disjoined by the 
(purit eatruum of the ſtomach, or the fluids it may elſewhere meet with, they 
with UG aflociate themſelves with the ſmall parts of the blood, and other li- 
Irs, as by clogging them, or otherwiſe, to cauſe them to act in a pecu- 
ir way, and more ſlowly, on the nervous and fibrous parts: and the per- 
ption of this imminution of motion in the organs of feeling is that, which, 
ng referred to the body producing it, we call its potential coldneſs. 
' Wal hich quality hence appears to be but a relative thing, and to require 
„ 1010 e diffuſion of the ſmall parts of the corpuſcles of the agent, and their 
Ixture with the liquors, or the ſmall parts of the body they are to 
ll. And therefore, if it be granted that there is in agues, ſome mor- 
momic matter of a viſcous, or not eaſily diſſipable texture, harboured in 
e part of the body, which requires a determinate time to be made 
B b b b 2 fluid, 
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dulks and motions; the ſame medicine may, with regard to the ſame 
zuman body, be potentially cold, or PRO hot, according as it 
applied; or perhaps, upon one or bo h of theſe accounts, be cold with 
reſpect to one part o the body, and hot in regard of another. And theſe 
effects need not be always aſcribed to the mere, and immediate action of 
the corpuſcles of the medicine, but ſometimes to the new quality they ac- 
guire in their paſſage, by aſſociating themſelves with the blood, or other 
Fuids of the body; or to the expulſion of ſome heating or cooling corpuſ- 
les ; or to the diſpoſition they give the part on which they operate, to 
de more or leſs permeated and agitated than before, by ſome ſubtile mat- 
er, or other efficients of heat or cold. Some of theſe conjectures, about 
e relative nature of bodies potentially cold, may be either confirmed 


potentially very hot, yet being outwardly applied to burns, and hot 
umours, it conſiderably abates the heat of the inflamed parts; tho* the 
me ſpirit, applied even outwardly to a tender eye, will cauſe a great 
{| painful agitation therein. And camphire, which, in the doſe of 
ſs than half a ſcruple, has been obſerved to diffuſe an heat thro? 
he body, is, with ſucceſs, externally applied in cooling medicines. But 
lere the farther enquiry into the operations of medicines to phyſi- 
uns, who may poſſibly, by what has been ſaid, be affiſted to recon- 
e the differences of writers about the temper of thoſe medicines, as 
ecury, camphire, &c, which ſome will have to be cold, and others 
it; and ſhall only offer a few particulars to ſhew, in general, that pc 

tal coldneſs is only a relative quality. The firſt is afforded by com- 
arng the two laſt experiments together; whence it ſeems probable, 
ut the ſame thing may be potentially cold to one body, and not to 
other, according to the diſpoſition of the body whereon it operates, 
that operates upon it. The fumes of lead have been ſometimes ob- 
rved to arreft the fluidity of mercury, which change is ſuppoſed to be 
e effect of a potential coldneſs, belonging to lead, with regard to 
id mercury, tho? it have not that operation on any other liquor, 


d jointly cold, with reſpect to water; and tho? nitre, however throughly 
ated in a crucible, will not of it ſelf take fire, yet if, whilſt it is in 
on, you, by degrees, caſt on it ſome eue ſal- armoniac, it will 
Ke * and flaſh vehemently, almoſt as if ſulphur had been thereon in- 
ed, 


Two 


ind fince alſo ſome agents may abound in corpuſcles of different ſhapes, Paysics; 


— 


x illuſtrated by ſuch inſtances as theſe. Spirit of wine, internally taxen, 


it we know of. And laſtly, tho? nitre, and ſal-armoniac, be both apart, 


9. To twelve ounces of ſal-armoniac, we put, by degrees, an equal Hear produced 
icht of water; and whilſt the liquor diſſolved the ſalt, and by 8 the joint 
it action produced a great coldneis, we warily poured in twelve 3% 2 ee 
nces of good oil of vitriol ; whence a notable degree of heat h, with 


ks quickly produced in the glaſs, wherein the ingredients were ee, /epa- 


/ 


ed; though it ſcem'd unlikely, that as each of | the — oh 
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Paysrcs. two liquors uſually, with ſal-armoniat, produce an intenſe cold, that boy 
of them acting on it together, ſhould produce the contrary quality, 
Heat and colds 10. In molt of the experiments hitherto propoſed, cold is regulay 
accidentally produced in a mechanical way; but in ſome ſort of trials, I found a 
varied in event varied by unobſerved circumſtances; ſo that manifeſt coldnef 
PE would be ſometimes produced by mixing two bodies together, whia 
at another time, would upon uniting diſcloſe a manifeſt heat; and gy, 
times again, tho? more rarely, would have but a very faint degree 
either. Of this ſort of experiments I found to be the diſſolution af (1 
of tartar in ſpirit of vinegar, and ſome other ſalts, which were not: t no 
cid, in the ſame menſtruum: and even the ſpirit of verdigreaſe, (mac ow x 
per ſe) tho* a more powerful menſtruum, than common {ſpirit of yine of 
gar, would not conſtantly produce near ſuch an heat at the beginning 
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: 7 | . pntinue: 
its operation, as the greatneſs of the ſeeming efferveſcence, then excite have 
would induce one to expect. To eight ounces of ſpirit of vedigeq uidity | 
(wherein we had a while before put a ſtandard-thermometer, to ac wing er 
the like temper with the liquor) we added in a wide- mouth d glaß laßs-bub 


ounces of ſalt of tartar, as faſt as we durſt, for fear of making the! 
quor boil over; and tho* there was a great commotion excited byt 
action, and re- action of the ingredients, attended with a large frat 
and a hiſſing noiſe; yet the glaſs did not ſoon. become warm on the ou 
fide; but by that time the ſalt was all diſſolved, the ſpirit in the the 
mometer appeared to have riſen three inches and a half. On the oth 
hand, I have found, that by mixing ſalt of tartar with another fine © 
the texture of the fixed alkali was ſo altered, that upon the afful 
of ſpirit of verdigreaſe, tho* there enſued a great conflict with nd 
and bubbles, yet inſtead of heat, a conſiderable degree of coldnels 
produced. 

11. It is very probable, that farther trials will furniſh us with more Maud he 
ſtances, to ſhew how the production of cold may, in ſome caſes, be ef 
ed, varied, or hinder'd by mechanical circumſtances, which are uſu 
overlooked. We obſerved, in the experiment lately mention'd, 
tho? the oil of vitriol and water, being firſt ſhaken together, and! 


Fit, (fo 


ure 8 
e whol, 


volatile ſalt of ſal- armoniac, afterwards put to them, produced a | _ pc 
ſible coldneſs; yet if a little oil of vitriol, and of the volatile ſalt . =p 
firſt put together, tho? ſoon after a conſiderable proportion of wi dn. 

eems n. 


was added, there would be produced not a coldneſs, but a maß 
degree of heat, which impell'd the ſpirit in the thermometer 9 
height of ſome inches. I remember too, tho* ſalt of tartar g 
hot in water, yet having diſtilled ſome of that, and cinnabar, 
ſtrong fire, and put the whole Caput mortuum into diſtilled or rain-wi 
it made, indeed, an hiſſing there, as if it had been quick-lime, but Pl 
duced no ſenſible heat. And not only ſome unheeded circumſtances m 
aden or hinder the artificial production of cold by particular 3g 
ut, perhaps, ſome hardly obſervable indiſpoſition in the patient, 


promote or hinder the effects of the grand, and univerſal efficiens 
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14; for J have ſometimes found, that the degree of the operation of Puysics. 


e more wrought upon, and others leſs, than we, upon very probable 
nounds, expected. And particularly, I remember, tho? oil of vitriol 
one of the moſt fiery liquors yet known, performs ſome of the opera- 
ions of fire it ſelf, and thaws ice, ſooner than ſpirit of wine, or any other 
vor; yet having put about a pound of fine rectified oil of vitriol into 
ſtrong glaſs-vial proportionable to it, we found that, except a little, 
nich was fluid at the top, it was all congealed, or coagulated into a maſs, 
ke ice, tho* the glaſs ſtood in a laboratory, where a fire was conſtantly 
ept not far from it, and where oil of vitriol very ſeldom, or never, has 
fore, or ſince, been obſerved to congeal ſo much as in part. The odd- 
& of our phenomenon was increaſed by this circumſtance, that the maſs 
ntinued ſolid, for a long time after the weather was grown too mild 
\ have fuch operations upon liquors, much more diſpoſed to loſe their 
uidity by cold, than even common oil of vitriol. On the other hand, 
wing expoſed ſome oil of ſweet almonds, hermetically ſealed up in a 
ab- bubble, to obſerve what condenſation an intenſe cold would make 
fit, (for tho? cold expands water, it condenſes common oil ;z) I found 
e next day, that not only the oil remained unfrozen by the ſharp 
oft, whereto it had been expoſed ; but that it had not its tranſpa- 
7 diminiſhed, tho* it is known that oil will be brought to con- 
tte by a far leſs degree of cold, than is requiſite to freeze water. 
is liquor, nevertheleſs, which was lodged in a glaſs, blown at the 
ume of a lamp, continued fluid, and tranſparent in very froſty wea- 
er {0 long, that I never expected to ſee it congealed. And tho* cam- 
1 nu reis often reckoned potentially cold, yet ſome oil of it, wherein 
es e whole body of the camphire remained, reduced by ſome nitrous 
irits to that form, being kept in ſuch intenſe degrees of cold, that 
_ jul have eaſily frozen water, it Joſt not its tranſparency, or flut- 
Ee EC eu \ 
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and U | 

| The power of congelation is not al- | tain ſalts with water give a degree of 
d 4 6 js proportionable to the degree of cold, coldneſs, and — IL propor- 
ſalt we ſeems, in ſome meaſure, to depend on | tions have been nicely hit, turn it to ice, 
of wit t alterations in the weather; and aQuat | that a particular kind of ſalt is the cauſe of 
mae ems not owing to a mere reſt of parts | congelation, by infinuating between the parti- 

"2 themſelves ; nor can hardneſs proceed | cles of water like nails, and fixing them toge- 
er nere deprivation of motion; whence | ther; tho? this is but a conjecture. See Clark. 
ar gere probable, fince a mixture of cer- | Aut. in Robault. p. 117, 148. | 
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SECT. l. 


Heat mecha. L Eat will appear the more likely to be mechanically produeible, 
— ry conſidering the nature of it. And this ſeems rally b 4 
cible. liſt in that mechanical property of matter we call motion; which i; fub 


ee ve- ject to three conditions. Firſt, the agitation of the parts muſt be yg, 


qu:fite to heat. ment; for this diſtinguiſhes the bodies ſaid to be hot, from thoſe which a J. He 
barely fluid. Thus the particles of water, in its natural ſtate, moye ſo Foo d 
calmly, that we do not feel it at all warm, tho? it could not be a liquor 4 din 
unleſs they were in a reſtleſs motion; but when water comes to be at. $0 
ly hot, the motion manifeſtly, and proportionably appears more yehe. 3 
ment; ſince it does not only ſtrike our organs of feeling briſkly, du g. Eb 
dinarily produces numerous very ſmall bubbles, melts coagulated oil ak ral hs 
upon it, and affords vapours, which, by their agitation, aſcend intoth duced t 
air. And if the degree of heat be ſuch, as to make the water boil, then ories 0 
the agitation becomes much more manifeſt, by the confuſed moto the mo 
waves, noiſe, bubbles, and other obvious effects excited therein, Th e Lord 
in a heated iron, the vehement agitation of the parts may be eaſily inf ral caut 
red from the motion, and hiſſing noiſe it makes with the drops 4 water cold w. 
that fall upon it. And fire, which is the hotteſt body we know, con nedus. 
of parts ſo vehemently agitated, that they perpetually fly off in ſwarm invigor 
and diſſipate all the combuſtible bodies they meet with in their wy old w 
making ſo fierce a diſſolution, and great conſumption of its own few] very h. 
that we may ſee whole piles of ſolid wood ſo diſſipated into meter: a 
and ſmoke, that ſometimes there will not be one pound of aſhes rem r than 
ing. | Imont 11 
"And various "The ſecond condition is, that the determinations be very various, n the « 
determina- tend all manner of ways. This variety of determinations appears to ich are 
9 in hot bodies, both by ſome of the inſtances already mentioned, M atert 
eſpecially that of flame, which is a body; by the diffuſion, which e {alt 
acquire, when melted; and by the operations of the heat, exerti ed; a 
by hot bodies upon others, in what poſture or ſituation ſoever e why 
body, to be heated thereby, is applied to them. Thus a coal, tu, whic! 
roughly kindled, will appear on all ſides red, and melt wax, and vp purpc 
dle brimſtone, whether the body be applied to the upper, the M Axtar | 
er, or to any other part of it. And according to this notion, e has b 
air and water be moved ever ſo vehemently, as in high winds, made 
cataracts, yet we are not to expect they ſhould thence become mi beat pr 

feſtly hot; becauſe the vehemence belongs to the progreſſive mou”. 

of the whole body; notwithſtanding which, the parts it conſiſts 

may not be near ſo much accelerated in the motions, made achse. J. 
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ag to other determinations, as to become ſenſibly hot. No wonder then, Paysrcs. 
but, in ſome caſes, where the whole body tends but one way, it is not wv 
received to be made hot thereby. : WE, 

Nay, tho' the agitation be very various, as well as vchement, there is That the no. 
c a third condition required, to make a body hot. For the agitated par- "We 1 
cles, or at leaſt, the greateſt number of them, muſt be ſo minute, as to be al, 8 
ngly inſenſible. Were an heap of ſand to be vehemently agitated by a 

rl wind, the bulk of the corpuſeles would keep their agitation from be- 

g properly heat; tho) by their numerous ſtrokes upon a man's face, and 

e briſk commotion of the ſpirits, and other ſmall particles, which may 

ence enſue, they may perhaps produce that quality. | | 

1. Hence, if we duly attend to this notion of the nature of heat, *tis Yarims me- 
ſy to diſcern, how it may, ſeveral ways, be mechanically produced. For, coenical ways 
tept in ſome few anomalous caſes, by whatever means the inſenſible parts of producing 
body are put into a very confuſed and vehement agitation, heat will““ 
introduced into that body. And as there are ſeveral agents and opera- 

ns, by which this heating motion may be excited; ſo there muſt be ſe- 

ral mechanical ways of producing heat. Various experiments may be 

duced to almoſt each of theſe heads; chance it ſelf having, in the labo- 

ories of chymiſts, afforded ſeveral phenomena, referable thereto. Man 

the more familiar inſtances, applicable to this purpoſe, are collected by 

e Lord Verulam, in his excellent paper, De formd calidi. There are ſe- 

ral cauſes aſſign'd for the heat obſerved in quick-lime, upon the affuſion 

cold water; which to me ſeem either juſtly queſtionable, or manifeſtly 

wneous. The ſchools tell us, it happens by virtue of an antiperiſtaſis, 
nvigoration of the internal heat of the lime, upon its being ſurrounded 

cold water: but this is an imaginary cauſe ; for if the water be poured 

very hot, the ebullition of the lime will not be the leſs, but rather 

ater: and oil of turpentine, which is a lighter, and more ſubtile li- 

or than water, will not, tho? poured on cold, grow ſenſibly hot with it. 

mot indeed, and his followers, have attempted to derive this heat, 

m the conflict of ſome alkalizate and acid ſalts of the quick-lime, 

ch are diffolved 3 and fo ſet at liberty to fight with one another, by 

mater that flakes it. But tho* we have ſome manifeſt marks of an alka- 

ate ſalt in lime, yet that it contains, alſo, an acid ſalt, has not been 

ed; and if the heat be a ſufficient reaſon to prove a latent acid ſalt in 

Ie, why may we not infer, that the like ſalt lies concealed in other bo- 

„ which the chymiſts take to be of the pureſt ſort of alkalies? For I 

* purpoſely tried, that, by putting a conſiderable quantity of dry ſalt 

artar in the palm of my hand, and wetting it well with cold water, 

e has been a very ſenſible heat produced in the mixture: and when I 

e made the trial, with a larger quantity of ſalt and water, in a vial, 


heat proved very intenſe, and continued to be ſenſible for a long time 
. | | 


For. I, Cecc | 2, This 
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2. This experiment ſeems to ſhew, that the heat proceeds from the * fiery e 
pyreuma, or impreſſion left by the violent fire, that reduced the ſtone x E - 
ave t 


lime. But if by empyreuma, we mean a bare impreſſion made by ch 
fire, *twill be difficult to ſhew wherein it conſiſts, and how it Operates . 
this caſe. The effect may be, alſo, aſcribed to ſwarms of fiery particle 
adhering to the ſubſtance of the lime, and ſet at liberty to fly away, b. 
the liquor; as may be conjectured from the ſlaking of lime, left, for fon 
time, in the air, whereby the atoms of fire have an opportunity to fly en. 
dually away. And, doubtleſs, we may admit the co-operation of à jy 
ſtantial effſuvium of the fire, in accounting for the phenomenon, Bitz 
is not eaſy to apprehend, that ſuch light and minute bodies ſhould he f 
long detained, as muſt by this hypotheſis be allowed, in quick-lime, ef. 


pecially ſince no great heat enſues the pouring of water upon minium, 


onject 
that bo 
liquor, 

3 heat 
e exh. 
derſed: 
hat it 
uch an 

hat end 
to de 


or Crocus Martis per ſe, tho? they have been calcined by a violent fire, . n 
the efluvia whereof ſeem to adhere to them, by the increaſe of weight, 4 up 
that lead and iron manifeſtly receive from the operation of it. And the | al Y 
one would think, that the fiery atoms ſhould either fly off, or be «Wi. A þ 


tinguiſhed by the water; yet I have made an experiment, in which ty 
liquors, whereof one was natural, did, by being ſeveral times ſeparated 
and re-conjoined without addition, at each conjunction produce a ſcnſibl 


e affu 
r viſibl 


heat. And an inſtance of this kind, we have in falt of tartar, fron om 
which, after it had been once heated by the affuſion of water, w nifeſt 


abſtracted the liquor, without violence of fire, till the ſalt was agai 


dry; and then putting on water a ſecond time, the ſame ſalt gr burs aft 


hot again in the vial, and produced the like heat a third time, at 3 
might probably have done it oftener : which ſeems, at leaſt, to a wh; 
that the great violence of fire is not neceſſary to impreſs what pi hee th 
for an empyreuma, upon all the calcined bodies, which will grow K experi 
with water. Perhaps, alſo, the heat may much depend upon the ich the 
ticular diſpoſition of the calcined bodies, which, being deprived of Wt: 

former moiſture, and made more porous by the fire, acquires WF wine 

means of thoſe igneous effluvia, ſuch a texture, that the water, al gentle f 


pelled by its own weight, and the preſſure of the atmoſphere, is u 
to get into a multitude of its interſtices at once, ſuddenly di 
the alkalizate ſalts it every where meets with, and briſkly disoin 
earthy and ſolid particles, that were blended with them; which | 
ing exceeding numerous, tho' each of them perhaps be very mai 
and moves but a very little way, yet their multitude makes the © 
fuſed agitation of the whole aggregate, and of the particles 0 
water and falt vehement enough to produce a ſenſible heat; & 1 
ally, if we admit ſuch a change in the pores, as greatly increaſes tis & 
tation, by the entrance and action of a ſubtile etherial matter, fr 
which, alone, M. Des-Cartes attempts to derive the heat produced 
lime and water, as well as that of metals diſſolved in corroſive 


quors. But in our phenomena, there ſeems, at leaſt, to concur f | 
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he fire, reduced to ſuch a texture of its component particles, as fits it to 
have them eaſily penetrated, and greatly diſſipated by water. And this 
onjecture ſeems favoured by various phenomena. It may be obſerved, 
it both the diſſolved ſalt of tartar, lately mentioned, and the artificial 
iquor, which grows hot with the natural one, re-acquires that diſpoſition 


e exhalation of the ſuperfluous liquors, wherein they were before diſ- 
erſed : the heat, which brought them to this texture, having been ſo gentle, 
hat it is no ways likely, the fiery exhalations could, themſelves, produce 
uch an one; or at leaſt, that they ſhould adhere in numbers ſufficient to 
hat end, unleſs the texture of the ſalt, or other body, peculiarly diſpoſed 


lyed in water, tho? boiled up with a briſker fire, to a dry ſalt, would 
ot, upon its being again diſſolved in water, produce any heat, but 
very conſiderable degree of cold. And tho? a great likeneſs might 
We: expected between the particles of fire adhering to quick-lime, and 

hoſe of highly rectified ſpirit of wine; yet I have not found, that 
e affuſion of that ſpirit upon quick-lime produced any ſenſible heat, 
r viſible diſſolution of the lime, tho? it ſeemed to be greedily ſuck'd 
as common water would have done. And I farther tried, that if 
d water was poured on this lime, ſo drenched, there enſued no 


urs after; which ſeems to argue, that the texture of the lime ad- 
ed the particles of the ſpirit of wine into ſome of its pores, which 
ere either larger, or more fit, without admitting it into the moſt nume- 
jus, whereinto the liquor muſt be received, to be able ſuddenly to diſ- 
pate the corpuſcles of lime into their minuter particles. I alſo made 
experiment, which ſeems to favour our conjecture, by ſhewing how 
ch the diſpoſition of lime to grow hot may depend upon a ſuitable 
xture, Upon quick-lime placed in a retort, we put as much ſpirit 
wine, as would ſwim pretty high above it; when, diſtilling with 
Neentle fire, we drew off ſome ſpirit much ſtronger than that which 
Id been put on; and then the phlegm following it, the fire was in- 
aled, which brought over a large quantity of weak liquor; by 
ch, one would have thought, that the quick-lime had been laked; 
t the remaining matter being taken out of the retort, and ſuffered 
cool, it appeared to have a fiery diſpoſition, which it had not be- 
c. For if any lump of it, as big as a nutmeg, was caſt into water, 
would hiſs like a coal of fire plunged into the liquor, which was thereby 
in ſenſibly heated. Nay, having kept ſeveral lumps of this pre- 
ed calx well ſecured from the air, for many weeks, to try whether 
would retain this property, I found it operate after the ſame man- 
but more powerfully, For ſometimes it would, upon its coming 

Cccc2 - into 


o heat, upon a bare condenſation, or cloſer texture of the parts, from 


to detain them; ſince I have found by trial, that fal-armoniac, diſ- 


anifeſt heat: nor did the lump appear ſwelled, or broken, till ſome . 
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; diſpoſition of the body, wherein heat is produced, to retain many Pavsres. 
fery efluvia, and to be, by their adheſion, or ſome other operation off? 


Pavysics. into the water, make ſuch a briſk noiſe, as might almoſt Paſs for 
— ploſion. 1 
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3. Theſe phenomena ſeem to ſhew, that the diſpoſition, which lime, 
to grow hot with water, greatly depends on ſome peculiar texture. * 
the aqueous parts, which, one would think capable of quenching molto 


the fiery atoms ſuppoſed to adhere to quick- lime, did not near ſo my zuſed a 
weaken the diſpoſition of it to heat, as the acceſs of the ſpirituous c 5 ccuſton 
cles, and their contexture with thoſe of the lime, increaſed it. Ang hy d as li 
ſuch an aſſociation might happen, ſeems the more probable, because mi puched | 
of the diſtilled liquor was as phiegmy, as if it had been robbed of its my pl I was 
active parts; and becauſe I have ſometimes had ſpirit of wine come ſz 2 
with quick-lime, not in unobſerv'd ſteams, but white fumes. We na fects of 
add, beſides that the taſte, and perhaps ſcent of the ſpirit of wine, is HE the 
manifeſtly changed by a well- regulated diſtillation from quick lime; Mon 
have ſometimes found that liquor to give the lime a kind of alkalnate be. pe ane 
netrancy of taſte, or fierineſs, which was very briſk and remarkable: thy e of I 
I have found quick-lime to differ greatly, not only with the degree of Hunent 
calcination and freſhneſs, but alſo according to the various nature of th ned to 
ſtones, and other bodies calcined to make it. g parts 

4. To come to the production of heat, wherein there appears nothing heat, 
the part of the agent or patient, but motion, and its natural effects. Vu f out 
a ſmith briſkly hammers a ſmall piece of iron, the metal thereby become Ing cor 

_ exceeding hot; yet there appears nothing to make it ſo, except the ford juch the 
ble motion of the hammer, impreſſing a vehement, and variouſly deter cool t 

| mined agitation on the ſmall parts of the iron; which being a cold bod”) | 
before, grows, by that ſuperinduced ' commotion of its ſmall parts, in f le, rec 
veral ſenſes hot. Firſt, in a more looſe acceptation of the word, with k it yehe! 
gard to ſome other bodies compared with which it was cold before, th e blate 
ſenſibly hot; becauſe this agitation ſurpaſſes that of the parts of ourf ard. 

gers. And in this inſtance, oftentimes, neither the hammer nor the m hut wn 
continues cold, after the operation; which ſhews, that the heat acquin Ove 
by the forged piece of iron was not communicated by the hammer ots 
vil, as heat, but produced in it by a motion, great enough ſtrongly to . ſtee”, 
tate the parts of ſo ſmall a body as the piece of iron, without being ab 0 bod 
to have the like effect upon ſo much greater maſſes of metal, as the ha percu 
mer and the anvil ; tho? if the percuſſions were often and briſkly renew 6, For 
and the hammer were ſmall, this alſo might be heated; whence it 15 Eelary 
neceſſary that a body ſhould be it ſelf hot, to give heat. And if 1 lit uon, 1 
nail be driven by a hammer into a plank of wood, it will receive { ty Wit 
ral ſtrokes on its head, before it grows hot; but when it is c action 
driven to the head, a few ſtrokes ſuffice to give it a conſidera [the pit 
heat : for whilſt, at every blow of the hammer, the nail enters farth E co 
into the wood, the motion produced 1s chiefly progreſſive, and is Wl - 
the whole nail, tending one way; but when that motion ceaſes, / I 
impulſe given by the firoke, being unable either to drive the nail f dolu 


ther on, or break it, muſt be ſpent in making a various, vehemen 


de- 
tho! 
f its 
{th 


12 00 
When 
come! 
for 
deter 
boch 
in | 
1th re 
e, tit 
our f 
ne am 
cquint 
> Ord 
y t0% 
ing ab 
he ha 
renewel 
it 150d 
Fa art 
ive (et 

1s on 
\ſidera 
rs farth 
nd 15 
eaſes, a 
e nail] 


rehemel 


ure of heat conſiſts. 


ul percuſſion. 


1 


ched ; and it would, 


tion of its parts, 
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und inteſtine commotion of the parts among themſelves ; wherein the na- 


In the foregoing experiment, the briſk agitation of the parts of a 
ated iron was made ſenſible to the touch ; I ſhall now add an attempt 
made to render it diſcoverable to the eye it ſelf. In order to this, I 
uſed a bar of iron to be briſkly ſtruck upon by two or three luſty men, 
ccuſtomed to the hammer, who dealing their ſtrokes with as much force, 
d as little intermiſſion as poſſible, ſoon render'd it too hot to be ſafely 
probably, have fired gun-powder, if the me- 
vas obliged to uſe had been of the beſt ſort : for it kindled the ſulphur 
f many corns of that powder, and turn'd them blue. But, beſides the 
Feds of violent percuſſion, there are ſome obvious phenomena, which 
cw the producibleneſs of heat in cold iron, by cauſing an inteſtine com- 
We find, that if a piece of iron, of a convenient 
ape and bulk, be briſkly filed with a large rough file, a conſiderable de- 
ce of heat will be quickly excited; the many prominent parts of the in- 
rument giving a multitude of ſtrokes to the parts of the iron, which hap- 
ned to tand in their way, and thereby making them put the neighbour- 
g parts into a briſk and confuſed motion, and conſequently into a ſtate 
heat, It muſt not be here objected, that, upon this account, the file 
ſelf ought to grow as hot as the iron; ſince, the whole body of the file 
ing continually moving backwards and forwards, the ſame parts, that 
uch the iron one moment, paſs off the next; and, beſides, have leiſure 
cool themſelves, by communicating their agitation to the air, before 
ey are brought to grate again upon the iron, which being held immove- 
le, receives a'moſt perpetual ſhocks in the ſame place. We find alſo, 
at vehement attrition produces heat in the moſt ſolid bodies; as when 
e blade of a knife is ſtrongly whetted; or a braſs nail rubbed againſt a 
ard, And I rememb.r, that, driving our coach very faſt, in exceed- 
2 hot weathcr, the attrit on of t .e nave of the wheel againſt the axle-tree 
8s lo vehement, as obliged us to cool the parts with water, to ſtop the 
owing miſchief. The common experiment of ſtriking fire with a flint 
 ſtee', ſufficiently declares, what heat may, in a trice, be produced in 
d bodies by percuſſion or colliſion; the latter of which ſeems but mu- 


J. We have ſhewn that a confiderable degree of cold is produced by 
 Uſſolution of ſal- armoniac in common water; yet the texture of it 
| may, 
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b, For the ſake of thoſe who think the attrition of contiguous air | 
eſſary to produce manifeſt heat, we placed ſome hard black pitch in 
alon, at a convenient diſtance under water, and caſt the ſun's rays 
it, with a burning-glaſs, in ſuch a manner, that, notwithſtanding the 
action they ſuffered in paſſing thro? the water, the focus falling up- 
the pitch, would produce ſometimes bubbles, ſometimes ſmoke, and 
Ickly communicate a degree of heat able to melt it, if not alſo to make it 
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Paysics. may, by an addition, be ſo alter'd, that a great degree of heat wil arif 
upon diſſolving it therein. We ſlaked quick- lime in common cold wa 
that all the fiery, or other particles of it, to which its power of heatn, 
that liquor is aſcribed, might be extracted and imbibed, and yy 
remaining calx be freed from them; on this calx we often poured freh, 
water, that all adhering reliques of ſalt might be waſhed off. Then th 
dulcified powder, being again well dried, was mixed with an equal weight 
of powdered ſal-armoniac ; and having, in a ſtrong fire, melted the ma; 
the mixture was poured out; and being afterwards beaten to powder, hy. 
ing allowed it a competent time to grow cold, we put two or three ounces 


meter. 
freſh, | 
aſcends 
phureo 
of the {; 
momet 
initrum 
ome of 
oured ; 


of it into a wide-mouth'd glaſs ; and pouring water upon it, within abo een lo 
a minute the mixture grew warm, and quickly attained fo intenſe a hey hereby 
that I could not hold the glaſs in my hand. And tho' this heat did ng deſce 
laſt long at the ſame height, it continued to be very ſenſible for a conſider. Ve mac 


able time. And to confirm this experiment by a notable variation; we tee ou 


took, finely powdered, ſal- armoniac, and filings of ſteel; and when ey vr 
were very well mixed, we cauſed them to be gradually ſublimed in a glas. a co 
veſſel; giving a ſmart fire towards the latter end. By this operation, b berein 
little of the mixture aſcended, that far the greateſt part of the ſal-armonix Vas nt 
ſtaid at the bottom with the metal; then taking out the Caput mortuun, [ e proſe 
gave it time to cool thoroughly, but in a glaſs well ſtopp'd, that it mighe]Milﬀrom tic 
not imbibe the moiſture of the air: and laſtly, tho? both theſe bodies wr arce a 
actually cold, and ſo might be thought likely to increaſe, and no: te of | 
the coldneſs uſually produc'd in water by that ſalt; yet putting the mau 9. Th 
into common water, there enſued an intenſe degree of heat. And hart uppoſed 
ſublimed the foreſaid ſalt, in diſtin& veſſels, with the filings of ſteel, u ding | 
with filings of copper, and kept one of their remainders after diſtillation kalizate 
for ſeveral months; we, at length, took it out of the veſſel, which ces of 
been carefully ſtopp'd, and found that the diſpoſition to give cold wate lol; wh 
great degree of heat was ſtill preſerved in it. nt ſhou 
8. If experiments were made after the ſame manner, with ſa]-armonu ce an 11 
and other mineral bodies, beſides iron, and copper, it is probable, nces of 
ſome of the phenomena thence ariſing, would confirm what we Iu eight of 
ſaid of the intereſt of texture, and ſome few other mechanical M Het. 
perties in the production of heat and cold. For, three ounces of © nſiderab 
timony, and an equal weight of ſal-armoniac, being well powder heat a 
mixed, and, by degrees of fire, ſublimed in a glaſs-veſſel, we obtant the tu 
three different ſubſtances, which we cauſed to be ſeparately powdered dy, free 
ſoon as taken out of the ſubliming glaſs, leſt the air ſhould make #1 ought t 
change in them; and having before ſet the ball of a good ſcabd wn 1 
ther-glaſs, for a time, into water, that the ſpirit of wine might Men the c 
brought to the temper of the external liquor, we put in two ou hence 
of the powdered Caput mortuum, which ſeeming to be little other th = 
rn 


antimony, ſcarce ſenſibly raiſed the ſpirit of wine in the therm 
pg \ & mei vas pain 
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fre g 
10 ended higher than the other parts, and ſeemed to conſiſt of the more ſul- 


turcous flowers of the antimony, with a mixture of the more volatile parts 
ol le ſal· armoniac. And this ſubſtance made the tinged ſpirit in the ther- 
mometer deſcend, very ſlowly, about a quarter of an inch; but when the 
ntrument was put into freſh water of the ſame temper, and we had added 
"me of the powder of the lower ſort of ſublimate, which was dark-co- 
ured; tho* both the antimony, and ſal-armoniac it conſiſted of, had 
een long expoſed to the action of a ſubliming heat, yet the water was 
hereby ſoon cooled, ſo that the ſpirit of wine in the weather-glaſs haſti- 
q deſcended, and continued to fink, till it had fallen near three inches. 
Ve made a like experiment by ſubliming minium and ſal-armoniac, each 
ree ounces 3 and found, that tho? in the Caput moriuum, the ſalt had no- 
aby wrought upon the calx of lead, and was in part aſſociated with it; 
et a convenient quantity of this powder*d mixture being put into water, 
hercin the former weather-glaſs had been kept a while, the ſpirit of wine 
s rot manifeſtly either raiſed or depreſs*d. And when, in another glaſs, 
: proſecuted the trial with the ſal-armoniac, which had been ſublimed 
rom the minium, it did, indeed, make the ſpirit of wine deſcend ; but 
1 irce a quarter ſo much as it had been made to fall by the former ſubli- 
nate of ſal- armoniac and antimony. 


uppoſed antipathy, occaſioning a conflict, or hoſtility, between the con- 
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ances of the production of heat, by the operation of one agent, oil of vi- 
lol; whence we may conſider, whether it be likely, that this ſingle a- 
nt ſhould, upon account of antipathy, or that of-its being an acid, pro- 
ce an intenſe heat in many bodies of very different natures. Take ſome 


100 
nces of ſtrong oil of vitriol, and ſhaking it with three or four times its 


C 


, | | 
e et of common water, tho? both the liquors were cold, when put toge- 
| roll” y<t their mixture will immediately grow intenſely hot, and continue 


nfid-rably ſo for ſome time. In this caſe, it cannot be pretended, that 
e heat ariſes from the conflict of the acid and alkalizate ſalts, abounding 

the two liquors ; ſince the common water is ſuppoſed an elementary 
ddy, free from all falts ; at leaft, being an inſipid liquor, it can ſcarce be 
ought to have alkali enough, to produce ſo intenſe a heat, by its re- 
lon, That the heat ariſing upon ſuch a mixture will be very great, 
en the quantities of the united liquors are large, may be eaſily concluded 
Im hence, that I found no more than two ounces of oil of vitriol, being 
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her h 7 into four ounces of diſtilled rain- water, made, and kept it mani- 
theme warm for above an hour; ſo that, during no ſmall part of that time, 


mens painful to handle it. 
It 
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meter. Then laying aſide that water, and putting the inſtrument into Pasties. 
ſh, of the ſame temper, we added to it a very yellow ſublimate, which. 


_ 9. The heat ariſing in the diſſolution of metals, is often aſcribed to a Heat produced 
by mixing the 
nding bodies; and particularly between the acid ſalt of the one, and — 


kalizate ſalt of che other. It will, therefore, be proper to offer ſome in- ſeveral kinds. 
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Physics. It ſeems extravagant to talk of heating cold liquors with ice; but I hy, 
WY caſily done it, by taking out of a baſon of cold water, wherein ſever] bg 
ments of ice were ſwimming, one piece or two, which I perceived wm 
well drenched with the liquor, and ſuddenly immerſing them into a wig. 
mouth*d glaſs, of ſtrong oil of vitriol: for the menſtruum, preſently mi 
ing with the water which adhered to the ice, produced 1n 1t a briſk Ws. 
ſometimes with a manifeſt ſmoke ; and that ſuddenly diſſolving the con. 
tiguous parts of ice, and thoſe the next, the whole ice was ſoon reduc 


to water; and the corroſive menſtruum being, by two or three ſhake, = 
well diſperſed thro? it, the whole mixture would immediately grow f and | 
hot, that ſometimes the containing vial could not be endured in one ad 
hand. ounc 
Notwithſtanding the vaſt difference between common water, and high. trio] 
ly rectified ſpirit of. wine; I found that oil of vitriol, mixed with the a le 
ter, would as well grow hot, as with common water. Nor does this ey. ally 5 
periment always require great quantities of liquor : for when I took hut manit 
one ounce of ſtrong oil of vitriol, tho? I put to it leſs than half an ounce of But b 
excellent ſpirit of wine, yet the two being lightly ſhaken together, in. no ſu 
mediately conceived ſo briſk a heat, that they almoſt filled the vial wit been 
fumes ; and made it ſo hot, that I had like to have burnt my fingers with of wa 
it, before I could lay it aſide. I made the like experiment ith the ſame i the 
corroſive menſtruum and common Aqua vitæ; by the mixture whereoi, a It v 
heat was produced in the vial, which I could not well endure, The lik = 
ſucceſs 1 had when oil of vitriol was mixed with common brandy ; % 
here the heat produced, ſeemed not fo intenſe, as in the former trial; wic bon o 
alſo did not afford ſo fierce a heat, as that made with rectificd ſpirtg well d 
3 lince o 
Thoſe chymiſts who conceive, that all the heat of bodics, upon their es 
ing mixed, proceeds from their antipathy or hoſtility, will hardly expe ring th 
that the parts of the ſame body ſhould, without conflict, grow very ht found | 
together. Yet having put two ounces of colcothar, calcin'd almoſt bla Tc. w. 
into a retort, we poured upon it two ounces of ſtrong oil of Eg vini Ceding 
and found, after about a minute, they began to grow ſo hot, that I cout Let 1 
not endure to hold my hand at the bottom of the contairing vell rolive 1 
and this continued ſenſible on the outſide, for between twenty and thy.” th, 
minutes. 8 
I have not obſerved any liquor, with which oil of vitriol will gn bot; h: 
more hot, than with common oil of turpentine. Cauſing ſ-veral ound eaten 
of each to be well ſhaken together in a ſtrong veſſel, faſtened t 2088""<d t 
end of a pole, to prevent miſchief ; the ebullition was ſurpriung produce 
great and fierce. This calls to mind a pleaſant adventure afforded ces; 
theſe liquors, of each of which, having, for the production of hea 70% bk, 
and other purpoſes, cauſed a large bottle full to be put up, mio 
other things, into a box, and ſent down into the country, . 2 litt 
charge, that great care ſhould be had of the glaſſes; the wass, rk 
= duce 
k her roaſ 
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ſuch a noiſe, and ſtink, and ſent out ſuch quantities of ſmoke by the vents, 
which the fumes had opened, that the paſſengers, with great out-cries, 
haftily threw themſelves out of the waggon, for fear of being burnt 
in it. | 

But tho? Petroleum, eſpecially when rectified, be a moſt ſubtile liquor, 
and the lighteſt I have had occaſion to try ; yet to ſhew how much the 
heat of liquors may depend upon their texture, having gradually mixed one 
ounce of rectified er with an equal weight of ſtrong oil of vi- 
triol; the former ſeemed to work upon the ſurface of the latter, almoſt 
like a menſtruum upon a metal; innumerable ſmall bubbles continu- 
ally aſcending, for a while, into the Oleum Petræ, which had its colour 
manifeſtly alter*d, and deepened by the operation of the ſpirituous parts. 
But by all the action and re- action of theſe liquors, there was produced 
no ſuch ſmoking and boiling, or intenſe heat, as if oil of turpentine had 
been employed; the change produced as to qualities, being but a kind 
of warmneſs, diſcoverable by the touch. Almoſt the like ſucceſs we had 
in the conjunction of petroleum and ſpirit of nitre. 

It were eaſy to multiply inſtances of heat producible by oil of vitriol 
upon ſolid bodies, eſpecially upon minerals. In the uſual preparation of 
Vitriolum Martis, there is a great efferveſcence excited upon the affu- 
fion of the oil of vitriol upon the filings of ſteel, eſpecially if they be 
well drenched in common water. And it can ſcarce be doubted, that 
nce oil of vitriol will diſſolve a great many both calcined and teſta- 
ceous bodies, as I have tryed with lime, oyſter-ſhells, c. ſo it will, du- 
ting the diſſolution, grow ſenſibly, if not intenſely hot with them; as I 
pound it to do both with thoſe juſt mentioned, chalk, Lapis calaminaris, 
&c. with the laſt of which, if the liquor be ſtrong, it will become ex- 
ceeding hot, . 

Let us, therefore, proceed to its operation upon vegetables, which cor- 
rolive menſtruums have ſcarce been thought fit to diflolve and grow hot 
vith, To omit cherries, and ſeveral other fruits, abounding in watry 
uces, with which, perhaps, on that account, oil of vitriol will grow 
hot ; having mixed a quantity of this liquor with raiſins of the ſun, 
beiten in a mortar, the raiſins grew ſo hot, that the glaſs, which con- 
tuned them, almoſt burnt my hand. This kind of heat may alſo be 
produced by the mixture of oil of vitriol with many other vegetable ſub- 
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"ded b Kances ; but as far as I have obſerved, ſcarce ſo eminently with any dry 
of body, as with crumbs of bread ; with a little of which, and ſtrong oil 
ip, it vitriol, we have ſometimes produced a ſurprizing degree of heat. It 
„ vi little obſerved, that corroſive menſtruums will work on the ſoft parts 
8800 it dead animals, as on thoſe of vegetables ; yet I have, more than once, 
ig oduced a notable heat, by mixing oil of vitriol with minced fleſh, whe- 


her roaſted or raw. 
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which the box was carried, happened, by a great jolt, to be ſo ſhaken, that Px vsics. 
theſe glaſſes were both broken; and the liquors mixing in the box, made 
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Pa.ysics. Tho' common ſea-ſalt uſually imparts ſome degree of coldneſs 9 for 
wy common water, during its diſſolution; yet ſome trials have informed me time 
that, if thrown into a competent quantity of oil of vitriol, a heat wil mix 
for the moſt part, enſue; tho? it yet did not appear to ſucceed fo regularly pete 
as in moſt of the foregoing experiments. But that heat ſhould be uſually and 
produced, by oil of vitriol and falt, ſeems the more remarkable, b:cayþ if it 
common falt is one principal ingredient of common factitious ſal-armonize Ti 
And I have been informed, that in the academy at Florence, oil of vitriol puſy: 
has been obſerved not to grow hot, but cold, by being put upon fal-. air fe 
moniac : and ſomething like this I took notice of in rectified ſpirit of ſul. perha 
phur per Campanam ; but found the effect much more conſiderable, when, pecte 
Ae to the Florentine experiment, I made the trial with oil of vi. ny 1 
triol. to be 
Other ways of 10. To proceed to ſome other experiments, wherein oil of vitriol is pore 
| Tony %y Rp not concerned, We took a large lump of common ſulphur, and having Th 
- Aug 3 chafed it well, found it thereby grow ſenſibly warm ; and that there wa which 
rats, &,. an inteſtine agitation made by this attrition, appear*d not only from 2 
the heat, whoſe nature conſiſts in motion, and the antecedent preſſure, dies, 
which was fit to put the parts into a diſorderly vibration, but alſo me, th 
by the ſulphureous ſteams, which were eaſily ſmelt by holding the of ſte! 
ſulphur to the noſe. This experiment, tho' it ſeems trivial in itſelf to be | 
may be worth the conſideration of thoſe chymiſts, who derive all the the 
fire and heat we meet with, in ſublunary bodies, from ſulphur. For, grow { 
in our caſe, a maſs of ſulphur, before its parts were put into a new band : 
and briſk motion, was ſenſibly cold; and as ſoon as its parts were put duced t 
into a greater agitation than thoſe of a man's fingers, grew ſenſibly In tl 
hot; which argues, that it was not by its bare preſence, that the {ul- by the 
phur communicated any heat to the hand; and alſo, that when briſk- concern 
ly moved, it impreſs'd that quality, it did no more than another ße. indeed 
lid body, tho' incombuſtible, as common glaſs, would have done, i by its i 
its parts had been likewiſe put into an agitation ſurpaſſing that of the but ſeye 
organs of feeling: ſo that in our experiment ſulphur itſelf was beholden, preparat 
for its actual heat, to local motion, produced in its parts by exte- gold, . 
nal agents. | | n leſs 
We thought proper to try, whether, when ſal-armoniac, which great) natural 
cools water, and quick-lime, which is known to heat it, were, by the Wherein 
fire, exquiſitely united, the mixture would impart to the liquor any i- ite ſtruc 
tenſe degree of either quality. To this end, we took equal parts of f.: e, ma 
armoniar, and quick-lime, and fluxed them together, and putting an out ind ſo : 
of the powdered mixture into a vial, with a convenient quantity of co'v 8. -0vnt 
water, 1 found the diſſolved maſs, in about a minute, ſtrike ſo great Wi all here 
heat thro the glaſs upon my hand, that I was glad to remove it haſtiſ lich is 
for fear of being ſcorched. | | | * four 
We have given ſeveral inſtances of the heat of mixtures, wheren powder 
both the ingredients were fluid, or at leaſt, one of them; but ſome 2 81 
Bals 0 


times heat may be produced, alſo, by the mixture of two 7 
o 


. Heat and Cold. 571 
for it has been obſerved in the preparation of the butter or oil of an- Parsres. 
timony, that if a ſufficient quantity of - beaten ſublimate, be very well! 
mixed with powdered antimony, the mixture, after it has, for a com- 
petent time, ſtood in the air, would ſometimes grow manifeſtly hot, 
and now and then to that degree, as to ſend out vaſt fetid fumes, almoſt as 
if it would take fire. N | 992 1 
There is another experiment, made by the help of antimony, and a 
pulyerized body, wherein the mixture, after it had been expoſed to the 
air for ſeveral hours, viſibly afforded us mineral fumes. But in this caſe, 
perhaps, there happens unobſervedly an aqueous moiſture, which, I ſuſ- 
pected, may be attracted from the air; ſince the mixture of the antimo- 
ny and the ſublimate, deſigned. for the butter of antimony,” is. preſcribed 
to be placed in cellars ; where we find that ſublimate, at leaſt the ſaline 
part of it, is diſſolved per diliquium. Le o non! 
[ have given ſome inſtances of the heat produced by water in bodies, 
which are readily diſſolv'd in it, as ſalt of tartar, and quick-lime ; but 
one would not expect that mere water ſhould produce heat in ſolid bo- 
dies, which are generally granted to be inſoluble in it; yet trial has aſſured 
me, that this may be done in flower, or fine powder of ſulphur, and filings 
of ſteel or iron. For when, in ſummer-time, I cauſed a pound of each 
to be firſt mixed and thoroughly drenched with common water, where- 
in they were very well ſtirred, the mixture would, in a ſhort time, 
grow ſo hot, that the containing veſſel could not be ſuffered in the 
band: a ſtrong ſulphureous ſmell, and a thick ſmoke were, alſo, pro- 
duced thereby. 5 8 : 
In the inſtances which chymiſtry uſually affords us of the heat produced 
by the action of menſtruums upon other bodies, ſome humid liquor is 
concern'd; and there are many who deny, that quick-filver, which is 
indeed a fluid, tho* not moiſt with regard to us, will produce heat 
by its immediate action on any other body, and particularly on gold: 
but ſeveral trials have aſſured me, that a particular mercury may, by 
preparation, be enabled ſuddenly to inſinuate itſelf into the body of 
gold, whether calcined, or crude, and become manifeſtly hot with it, 
in leſs than two or three minutes. And ſince we know that ſome 
natural falts, eſpecially ſalt-petre, produce a coldneſs in the water 
wherein they are diſſolved, I thought it might, alſo, help to diſcover 
the ſtructure of metals, and the falts that corrode them, if ſolutions 
vere made of ſome bodies, which conſiſt of metalline and ſaline parts; 
ind ſo abound with the latter, that the whole concrete is on their 
account diſſoluble in common water: of this ſort of experiments, I 
wall here only take notice of one, that we made upon quick-filver, 
zich is eſteemed the coldeſt of metals. From this, having diſtil- 
led four times its weight of oil of vitriol, and thereby reduced it to 
| powder, which, on account of the adhering falts of the menſtruum, 
"as white and glittering ; we put this powder into a wide-mouth*d 
gals of water, wherein a ſealed weather-glaſs had before been left, 
| Dddd 2 when, 
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Pn vs cs. When, it began manifeſtly to heat it; as appeared by the quick and cong. 

Wyn derable aſcent of the tinged ſpirit, that continued to riſe upon putting i 
more of the magiſtery. This event is the more remarkable, becauſe Hy. 
mont obſerves, that the ſalt adhering to the mercury, corroded by oil of vi. 
triol, becomes, if it be waſhed off, and coagulated, a kind of alum ; and 
ſtill more, becauſe having, after the ſame manner, and with the ſame wez. 
ther-glaſs, made an experiment with common water, and the powder of Ji. 
triolum Martis, prepared with oil of vitriol, and the filings of ſteel; the 
tinged ſpirit was not at all impelld up as before, but rather, after a while, 
began to ſubſide, and fell, tho* very ſlowly, about a quarter of an inch, 
The like experiment being tried with powdered ſublimate in common water, 
the liquor in the thermometer was ſcarce at all, ſenſibly, either raiſed, or 
depreſs which argued the alteratiou, as to heat or cold, to ave been 
either none, or very inconſiderable. 
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I. 


Our ſenſes and O examine follicitouſly into the way of eſtimating the coll. 
— neſs of bodies, will, to many, appear a needleſs taſk ; the or np 
. gans of feeling, being generally thought the proper judge“, 
ITY "" hereof : and, accordingly, both the ancient and modern philoſophers uch 05 
ſeem to have taken up with this bare information of the matter, du hy 
( 


as too much care cannot be ſhewn in examining the criteria of thingy 
we ſhall take a cloſer view of this ſubject. For tho' cold, in its db. 
vious idea, has relation to the ſenſe of feeling, yet it remarkably a 


partic 
ced in 


fects many other bodies beſides ours, and in ſome of them produc 4 11 
more ſenſible and leſs uncertain changes; and, therefore, in eſtimaiꝗ 

the degrees of this quality, we ought to obſerve its effects in thut © J. 
bodies: for our ſenſes, alone, or aſſiſted by the common weather ry - 
glaſſes, are not to be relied. on in this particular. To render the i. bo 


ſertion credible, let it be conſider'd, that the reaſon why a body | 


uſually ſaid to be cold is, that we feel its particles leſs agi "** 


than thoſe of our fingers, or other organs of touch; whence, as * T 
temper of that organ changes, the. object may ſzem more or leſs col al 1 
while it remains uniformly the ſame. Thus we find in bathing, tt ended | 
milder degree of heat paſs'd thro* to prepare us for the greater, {cel ng < 


very hot, when we immediately change it for the open air; and 
chilling cold, upon returning back from the ſweating- room. But beſide 
theſe obvious changes, there are other ſecret ones, in the diſpoſition d 
our organs, that require a philoſophical head to obſerve them, i 
taking our temper” to be the ſame, when no manifeſt cauſe of its y 
teration appears, we frequently impute to objects what reſides in di 


would 
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Pipe, 


ſelves ; when, if the change be wrought by unſuſpected agents, or f 175 11 
inſenſible degrees, we are apt to overlook it. Many cellars are, p latter 8 
7 7 
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ups, no colder in the ſummer, than in winter, or the ſpring, tho' PR vsics. 
they will feel cold to us, who deſcend into them, with bodies heat 
ed by the ſummer's fun, and accuſtom'd to a warmer air. Nay, cold 

ſo greatly depends upon the agitation of the parts of the object, that 

even when the organ ſeems unalter'd, it may refer a degree of coldneſs 

hereto, which that really hath not. Thus air, blown out of a pair 

pf bellows upon an exact thermometer, appears not to acquire any cold- 

eſs, by being turn'd into wind, tho* any part of our bodies wou'd 

udge it cold; the reaſon whereof is, that tho' the organ remains un- 

hanged, the wind, by its motion, drives away the air contiguous to 

he ſkin, together with the warm effluvia of the body which temper'd 

ts coldneſs, and alſo penetrates deeper into the pores of the ſkin, where 

t is leſs agitated than the internal parts, and conſequently feels colder. 

There may likewiſe, at particular times, be certain exhalations in the 

ir which have a ſecret power of chilling the blood and ſpirits of hu- 

an bodies; for opium, externally applied, ſtrikes a coldneſs into the 

oy by the ſubtile efuvia it ſends thro* the pores of the ſkin. Per- 

ps, alſo, that coldneſs is aſcribed to external cauſes, which ſome cold 

apour, or very ſlight diſeaſe produces in us, bearing reſemblance to 

hat the phyſicians term horrors and rigors, at the beginning of fevers, 

c. or occaſioning that ſtrange, univerſal coldneſs of the external parts, 
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Th hich is a common ſymptom in hyſterical caſes. Again, bodies may 
P by ten ſeem colder to us than we ſhall find them by the thermometer; 
Or Wc:uſe our organs are more affected by the denſity and infinuation 

0) particles, than the inſtrument. This I have trequently experi- 


ts ob- 
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cd in very nice thermometers; for water, has appeared ſufficiently 
jd to our touch, when the glaſs ſhew'd it to be no colder than the 


"I 1. June 26. between two and four of the clock in the after- 
RF the weather being ſeaſonable, I plunged the open ſtem of the 
"he i las egg CD BA, into water, whence it received a cylinder 


that fluid, about half an inch in length, which ſubſided, when the 
ls was erected perpendicularly, by its own weight, or by means 


9 the temper of the included air, to the lower part of the pipe 
A cl Kt the egg; then immerſing the egg in a baſon of cold water, the 

4 al cylinder that lay between the external and internal air, preſently 
© A ended from the lower part of the pipe to the middle thereof; and 
i _ ng taken out of the water, and placed again in the air, the cylin- 


would again ſubſide, whether the glaſs were ſuſtained by my fin- 
or ſuffered to reſt alone. This —_— I ſeveral times repeat- 
and if inſtead of water, I made uſe of quick-filver, to half cover 


t beſide 


\tion d 


egg, the cylinder of water would preſently mount to the top of 
pipe, and fall back again when the glaſs was taken out. Having, 
placed the veſſel of quick-filver and baſon of water near each other, 
i luifering the pendulous cylinder to aſcend to its utmoſt height in 


latter, nimbly took it out, and plunged it into the former, * 
the 
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the air, a2d of other bodies, as-well by experiments and inſtruments, 
as by the touch. Martinius, in his Atlas Chinenſis, tells us “ that the 
« cold is greater in a certain part of China, than its latitude, of forty 
« rwo degrees, would induce one to expect; for all the rivers, © ſays he,” 
« are here often frozen for four months together, ſo as to bear horſes, 
« carriages, c. during which time, there's no failing for ſhips ; and 
« this hard weather beginning about the middle of September, the ice 
« is not thaw'd before March; for tho* the water be commonly froze 
« thus hard in one day's time, it requires a great many to thaw the 
« ice,” He adds, „ *tis ſurprizing, the Europeans ſhould remain un- 
affected by this cold, and flight it as unable to produce ice in their 
« quarter of the world ; for which reaſon we muſt ſuppoſe ſubterraneous 
« efluyia to be the cauſe hereof.” The common thermometer is, indeed, 
an uſeful invention, and the informations it gives us are, in many caſes, 
preferable to thoſe of our ſenſes ; but we greatly over-value it, by ſup- 
ing it an exact and perfect meaſure of heat and cold. Its contrivance 
1s liable to ſeveral exceptions z whence it becomes unapplicable in ſome 
caſes, and improper in others. Beſides, part of the liquor being here 
contiguous to the external air, *tis apt to riſe and fall, not only as heat 
or cold affects the included air, but according to the different weight of 
the atmoſphere 3 as both reaſon and — aſſure us. Thus an inge- 
nious phyſician found at the bottom of a very deep mine, that the water 
in a common thermometer, roſe three inches higher than at the mouth 
thereof; which, notwithſtanding the uſual warmth of ſuch deep places, 
vas owing to the additional preſſure of a column of the air, equal to 
the depth of the mine below the earth's ſurface. I have, alſo, frequent- 
ly obſerved great variations to happen in the mercurial barometer upon 
confiderable rains, fogs, or other remarkable and ſudden alterations in 
the air; and the ſame being likely to 1 2 in the common ther- 
mometers, 'tis eaſy to miſtake the riſe or fall of the fluid they contain, 
or the effect of a greater or leſs degree of cold. . th 
4. Two thermometers of a large diviſion, and furniſhed with ſpirit 
df wine, one of them ſealed, the air being ſhut up in its lower part, 
he other open, as uſual, at top, being placed in a cloſe room, the fluid 
n the ſealed glaſs, regularly deſcended in cold weather, and aſcended 
n warm; and that with a ſmall hole at the top, roſe and fell with the 
ther, whilſt the atmoſphere continued of the ſame weight; but when 
hat became greater, the liquor here ſtop'd ſhort of the height where- 
o it would, otherwiſe, have mounted. On the contrary, when the at- 
noſphere grew lighter, the liquor roſe higher in the open glaſs, than 
e increaſe of heat, alone, required; ſo that by comparing theſe two 
iermometers together, I could, uſually, foretel the height of the mer- 
ry in the Torricellian tube, and contrarywiſe, from the barometer, pre- 
ct the different aſcent of the liquor in them, And: once particularly, 
or. I, See upon 


of the degrees of cold; and particularly to examine the coldneſs of Pavys1cs. 


Fig. 3. and 4. 
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Pu vst es. upon a conſiderable change of weather, which occaſion'd a great fall in 


— mms 
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the barometer, I found the liquor in the open glaſs, riſen ſeventeen 
diviſions higher than that in the other, tho* they before ſtood near 


level; and comparing the height of each, with the mercury in the . W. 
rometer, obſerved a week before, the fluid in the ſealed glaſs had in thy comm 
time deſcended five diviſions, whilft the other in the open one, had a. but | 
cended thirty one. | T9 canno! 
At another time, when the mercury ſtood higher than, it had for , F 4 
conſiderable while, whilſt the weather was warm and clear, and the ſign'd 
fluid in the ſealed glaſs riſen to fifty, that in the other was ſunk tg +3 
thirty two. From hence it is very poſſible, that an unregarded chang rally 
in the weight of the external air, may compreſs that included in an open of tim 
thermometer, more than a conſiderable degree of warmth can dilit — 
it; and, conſequently, common thermometers, which include air in their and er 
tops, contrary to the common opinion, may riſe in warmer, and fall i ls luke 
colder weather. N third 1 
If this wants farther confirmation, I might add, that, very lately, the ap | 
mercury in the barometer, ſtanding at twenty nine inches, and the lj — 
quor in the two above-mentioned weather-glaſſes, at nearly an equl * - 
height; upon the quick-ſilver's riſing + inch, the liquor in the ſealed of if 
glas aſcended to forty five, whilſt that in the open one, deſcendi “ ©. 
below thirty five; that, upon the mercury's rifing 4 inch, the open * he 
glaſs. funk twenty three diviſions, whilſt the ſealed one preſerved it . " 
ſtation ; that, the fame being riſen to thirty inches, the ſealed ther. eto 
mometer ſtood at forty one, and the other below nine; laſtly, that e 
the quick · ſilver continuing at thirty one inches, but the weather be. 1 £ 
come much colder, the liquor appeared to have uniformly ſubſided n 5 i; 


both glaſſes, ſtanding in the ſealed one at thirty three, but ſunk in tie 
open one quite below the bottom mark, which I thought impoſlide 
without froſt ; for having before obſerved the fealed glaſs to ſtand u 
thirty four, the other was no lower than forty one; whence I cone. 
ture, that the additional weight of the atmoſphere was the cauſe d 
this great difference; the quick-filyer being now rifen to twenty nite 
inches, and almoſt an half. To conclude, the laſt obſervations I mad 
of this kind ſhew a greater variation in thefe glaſſes, than any hither 


ts firſt 

ential « 
ear, be 
bltance 
e weat 
de bal! 
d ther, 


10 mention'd; the former being that of forty five diviſons: and tit "oy 
latter, being made upon ſomewhat a lefs exact glaſs than the abort: thy : . 
mention d, including air in its lower part; when the quick-ſilver in 0288 ny 0 

barometer had aſcended + inch above its former ſtation, the preceanggln. ſe 8 
night, the tinged. liquor, in the ſhank, that meaſured twenty inches, w de f 
in no told feaſon, depreſſed above an inch below the furface of the {ur ha 
rounding fluid of the vied wherein *twas plunged; whilſt a bubble of 0. of 1 
external air was ſeen to paſs thro* the liquor, and join that contain 'd l dect 5 
the vial. Such a difference is, donbrlefs, too furprizingly great to b rmome 


alone, astrihuted to the heat or coldnefs of the air. 


* 


We 
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We are greatly at a loſs for a ſtandard whereby to meaſure cold. The 04/rvarions 

common inſtruments ſhew us no more than the relative coldneſs of the air; 7% — 

but leave us in the dark as to the poſitive degree thereof: whence 1 

cannot communicate the idea of any ſuch degree to another perſon. c ſealed kind 

For, not only the ſeveral differences of this quality have no names aſ- / t infiru- 

ſign'd them, but our ſenſe of feeling, we ſee, cannot herein be depended 3 9 
d | . —— | ad * dered. 

on; and thermometers are ſuch very variable things, that it ſeems mo- 

rally impoſſible from them to ſettle ſuch a meaſure of coldneſs as we have 

of time, diftance, weight, Sc. There are many degrees of coldneſs be- 

tween luke warmneſs and freezing cold, which we cannot expreſs in words; 

and even the terms here uſed are very indefinite: for what to one 

is lukewarm, will be judg'd hot by a fecond, and perhaps cold by a 

third ; and we find that different fluids, as oil, water, and wine, or 

even liquors of the ſame denomination, as different kinds of water 

manifeſtly freeze more eafily one than another. And, perhaps, the 

mildeſt degrees of cold ſuffice to turn fome waters into ice; ſo that 


i * gt ences of ſcarce any quality want names ſo much as thoſe of 
ded (0 : . . ; | 
. Whoever makes many obſervations with a thermometer, is ſo con- 


fd to that numerical glaſs, that any one of thoſe numerous accidents, 
ſhereto tis expoſed, would, tho' he retriev'd his inſtrument, reduce 
him to find a new ſtandard whereby to meafure the varying temper 
pf the air: not to mention how exceeding difficult it is to include any 
ud body, inſtead of air, in one of theſe glafſes, fit to ſhew the alte- 


wo tions in the atmoſphere, without receiving impreſſions therefrom in 
oben firſt admiſſion, Tho' I have ſometimes conſider'd whether the eſ- 
* ential oil of aniſeeds might not, during a confiderable part of the 


ar, be of uſe in the making and judging of thermometers; for this 
bſtance having the property to remain congeald at all times, when 
e weather is moderately cold; if by being thaw'd, and plac'd round 


onjec- 
iſe of 


: | 
* de ball of the thermometer, furniſhed with rectified ſpirit of wine, 
\;rheh d there ſuffered to congeal again of it ſelf, the height of the ſpirit 
** wine be obſerved, when the oil begins to curdle; this may aſſiſt 

wards making another thermometer like the former : for if the like 


above 
in tit 
>CedIng 
8 Wy 
the {ut- 
> of tt 
ain'd 0 
t to be 


We 


prit of wine be placed in an equal and ſimilar glaſs, a few careful 
als made with this oil, thaw'd and congeal'd again, might bring 
le ſecond. glaſs to a ſimilitude with the other. And if the quantity 
the ſpirit be known, an eſtimate may be eaſily made, by the height 
reaches in the neck. of the inſtrument, of a known capacity, to what 
mt of its original bulk it contracts. By means of the ſame oil, a 
mcCtural eſtimate might alſo be made of the difference between two 
ermometers unequal in magnitude. *Tis' true, there are many ob- 

1 jections 
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Pn xs 1cs. jections to be made about the uncertainty of this method, propoſed x, 
ſtandard for weather-glaſſes ; yet it may be of ſome ſmall ſervice in 


Fig. 6. 


tis alſo troubleſome, but may prove ſucceſsful, when the cold is ſufficient 
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comparing and making theſe inſtruments. Another attempt to anſyy 
this end is, by obſerving the coldneſs requiſite to begin the congel, 
tion of diſtill'd water: but the accuracy hereof is as queſtionable as the 
former; and twill often be found impracticable, even in the winter. 


to freeze water. | . 

But to leave this difficulty, which ſeems almoſt inſuperable, we myy 
obſerve avoidable inaccuracies in meaſuring cold by thermometers, The 
ſtems employ'd herein are not always ſufficiently even and cylindrical; 
but generally wideſt near the bubble : and a proper proportion might be 
obſerved between the bore and the ſpherical part, which wou'd greatly that al 
increaſe the certainty and uſefulneſs of the inſtrument. Thoſe where that tl 
part of the liquor is expoſed to the external air, might be much better or loſe 
contrived, at leaſt for particular purpoſes, than what are commonly uſed; ſtrong 
ſome whereof I have myſelf employ'd, that were made by inſerting hon y 
the end of an open cylindrical glaſs tube into a vial, and cloſing it is thay 
mouth with cement, to prevent a communication between the external hose 
and internal air, except by the pipe. By this means, if you make the tor 
choice of a large vial and a flender cylinder, the riſe and fall of the ay be 
liquor employ'd, will be ſeveral times greater than in the ordinary gl: ommo 
ſes, where the air is confin'd in a much narrower ſpace, Theſe glaſſs f cold 
not only allow of larger diviſions, and require no frames, which are dies 
conſiderations I here neglect, but are well fitted for many experiment, 


ances | 
as we ſhall ſce hereafter on liquors and other bodies; they being cally eſſening 
applicable hereto: and thus not only the coldneſs of fluids, but of eat, gente, 


ſnow, powder'd ice, &c. may be meaſured, by burying the vial in eac nts of 
reſpectively. Keams 
Again, *tis generally concluded, that if the coldneſs of the weather ihther A. 
cauſes the thermometer to riſe, for example, one inch to-day, and anothet ine, w 
to-morrow, the air is twice as cold on the ſecond day, as it was on the g relat 
firſt ; but the truth hereof ſeems very queſtionable : for tho? cold be its, ma 
allow'd to contract the air, yet it does not from hence follow, that i preſſio 
double degree of cold will cauſe a double condenſation in the air. Fare ther 
not only the different quantities of the included air in, ſeveral infm ins w! 
ments, the different capacities of the pipes, and degrees of the aan, do, 
expanſion, when included, render this hypotheſis very fuſpicious ; bt 
the condenſation of the air, and aſcent of the liquor, chicfly proceU8Wors har 
from the preſſure of the external air; and the power required to conical 
Preſs air 1s, in a reciprocal proportion to the ſpace wherein it 15 n of | 
cluded ; ſo that, for inſtance, if the reſiſtance of a four inch cyl nate, 
of air, be, when compreſs'd into two inches, a ballance for ten pomdent tes 
weight; an additional force equal to the former, will force it "8 that | 
to the ſpace of an inch; whence, the condenſation of the air in bo Bly rec 

_s , mon | 
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bears to the whole it before poſſe 
ſormer degree of denſity. Nor muſt the reſiſtance of the included air be 
look'd upon as that of a weight, continuing always the ſame, but that of 
a ſpring, OP bent, which attempts to reſtore its ſelf in proportion as 
it is compreſs'd. my | | 3 

The . nature of the liquors employ'd in thermometers will alſo 
caim our regard, till the theory of cold becomes more perfect; for 
tho? of two fluids, the one 1s more diſpoſed to freeze than the other, 
the latter will not therefore be leſs ſuſceptible of the lower degrees of 
cold than the former : the thermometer made with ſpirit of wine much 
ſooner receives impreſſions from a faint degree of coldneſs, than thoſe 
that are made with water. Moreover, we cannot always be certain, 
that the more ſubtile and ſpirituous liquors are leaſt ſubje& to congeal 
or loſe their fluidity ; for the chymical oil of aniſeed, a very ſubtile, 
ſtrong and heating liquor, is more eaſily froze by cold than com- 
mon water, and will remain in that ſtate for many days after ice 
is thaw'd into water again. There are, alſo, other diſtill'd liquors, 
whoſe particles, tho* vehemently agitated, and exceſſively pungent on 
the tongue, and in theſe reſpects, perhaps, not inferior to Aqua fortis, 
may be congeaPd by a far leſs degree of cold than wou'd freeze the 
ommon chymical oils, or faline ſpirits. And till the nature and cauſes 


lafles of cold be better underſtood, 'tis not abſurd to imagine, that tho* ſome 
\ ar WWbodics ſeem fitted to produce this quality indifferently in all the ſub- 
ents, ances they invade ; yet if the * e of a body be only the 
cally Heſening of the agitation of its parts, there may be peculiar frigorific 


ents, beſides thoſe corpuſcles that ſeem to be the univerſal effici- 
ves of cold, for particular bodies. Thus mercury is congealed by the 
teams of lead, tho? theſe appear to have no ſuch effect upon any 
eather tter fluid; and tho' ſuch a degree of cold as will freeze water or 
nothe ine, will not deprive quick-filver of its fluidity. And by the preced- 
on the g relation of Martinius it appears, that water itſelf, in ſome coun- 
d bis, may, by the nature of the ſoil, be ſo diſpoſed as to receive ſtrange 
that 1Wnpreſſions of cold in proportion to the effect, which a particular de- 
ee thereof there has upon human bodies. And opium, three or four 
| ins whereof will deſtroy the heat of the whole maſs of blood in a 
ne a Fan, does not, as far as I cou'd find by a good ſeaPd thermometer, 
s ; WBWlbly refrigerate water; which ſeems to argue, that as different li- 
ors have their peculiar texture, ſo certain bodies may, by the me- 
to con anical affections of their particles, be qualified to hinder the agita- 
t 15 Pn of the parts of a particular liquor, into whoſe pores they in- 
nate, without having the like effect in other liquors of a dif- 
poment texture. What confirms me the more in this conjecture 
; | that I know ſome liquors, which will inſtantly congeal, even 
in thy rectified ſpirit of wine. And the ſame I have, alſo, —_—_— 

| other 


nometers muſt be eſtimated by the 1 that the ſpace it deſerts Pu vs1cs. 
Sd; regard being alſo had to it 
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| . other fluids, Tis true, in theſe experiments 2 congelation ſeems to h. 
3 produced without any great additional coldneſs; yet I may here jy * 
2 that by adding a particular ſubſtance, that wou'd ſcarce ſenſibly rej, 
gerate common water, I can communicate a conſiderable degree of coli "a 
neſs to a particular fluid, which, to the touch, ſeems nearly of the fu 
temper with water. 5 | 
| The ſealed weather-glaſſes, which I firſt introduced in England, ar, 
in ſeveral reſpects, preferable to the common ſort. I. found, indeed 
ſome difficulty in bringing it to be allow'd, that a liquor hermetically 
ſealed, wou'd rarify and condenſe, tho? ſome experiments aſſured me there. 
of; and I afterwards gain'd fight of a ſmall thermometer brought fro 
Florence, which farther convinced me of its poſſibility: but to fill th 


longer ſort, is a taſk exceeding nice and difficult. The preſſure of th * 
atmoſphere, which greatly diſturbs the common kind, is prevented i WE 
theſe, which may therefore be uſed with equal ſucceſs in any plat erde 
how high or deep ſoever. Neither is the liquor they contain liabe 
to evaporate, or to be ſplit in carrying: they may alſo be fafely | En 
down into the fea, or immers'd in any kind of fluid. i | ſpirit 0 
loy'd in them, is highly rectified ſpirit of wine, tinged of a fin continu 
red with cochineal, open'd by volatile ſpirit of urine ;: ſo that we ti: am 
render it very conſpicuous, ſecure it from freezing, and keep it ſuſc WW. ....: 
tible of the ſlighteſt impreſſions from without; and *tis ſurprizi al fluid 
to ſee how many inches high the liquor will riſe in the ua for 
ipe of this uſeful inſtrument, by means of a ſmall degree of ben rpenti 
0. are the more particular upon this kind of thermometer, becauſe me pr of 
ſhall hereafter make frequent mention thereof. But a philoſopher nil ally 
not rely ſo much upon them, as to neglect ſearching after other mom th. 
certain methods of meaſuring the degrees of cold, than either theſe eral 5 
our ſenſes afford; for this inſtrument, is not exempt from the 1mperke ſmall 


tions formerly - mention'd. And tinged fpirit of wine, being a part bf, thi 
< cordin 
into it thro* the pores of the glaſs, which are permeable to the «ſc: q- 


man eu night 
an odd ere which I obſerved ſince I began to write this ons, . 


S @ =»T% 


on'd by the warmth of the mixture. But what was all . 
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water, and ſome others expoſed to the air, the tincture ſunk not above 
half an inch; nay, tho? the glaſs were let ſtand for a whole night in 
the window of a cloſe room, the liquor had not ſenſibly deſcended in 
the morning. Hence even ſeal'd thermometers, furniſh'd with highly rec- 
tified ſpirit of wine, may ſometimes be affected by peculiar agents, that ap- 
ear not to be the genuine effects of heat and cold. 
Oribelius tells us, that a liquor diſtill'd from the ore of biſmuth, will 

conſiderably ſwell in the including glaſs at the time of the full moon, 
and ſhrink at that of the new; but having never been able to procure 
this ore, I can neither confute nor confirm ſo ſtrange a phenome- 
non. Caſatus, indeed, makes mention hereof, but not from his own 
obſervation, This however brings to mind, that I have made a tincture 
of amber, with highly rectified fpirit of wine, which did, for many 
months, tho* kept in a well-ſtop'd glaſs, manifeſt certain changes, fuſpec- 
ted to proceed from ſome ſecret alterations in the air, which here opera- 
ted more remarkably than ever I had obferved upon any liquors wherein 
ſpirit of wine abounded. And, perhaps, by careful obſervations, long 
continued, upon thermometers filPd with various liquors, and Kept in 
the ſame place, a difference wou'd appear between them, that cou'd 
de attributed to nothing ſo properly as the peculiar nature of the ſeve- 
d fluids, which might be variouſly tinged by copper; as fuppoſing 
qua fortis, Aqua regia, ſpirit of - urine, ſpirit of ſal-armoniac, or oil oF 
rpentine employ'd herein. But that fealed thermometers, fill'd with 
pirit of wine, may be affected in a different manner from what is 
wlly imagin'd, appears from the bubbles, which, after ſome time 
om their making, have emerged therein, and poſſeſs'd the ſpace of 
eral inches in the ſhank of the longer fort. And if theſe bubbles 
ſmall, and lurk between the ſpherical and (cylindrical part of the 
als, they eaſily paſs unheeded, and prevent the ſpirit from moving 
cording to the changes of the weather; for fach a bubble is more in- 
poſed than the liquor, to riſe and fall in the ſtender tube. Hence 
might be worth while to make collateral experiments and obſer- 
tions, to rectify or confirm the thermometer, in the notices it gives 
of cold; and perhaps a careful enquiry might procure us ſeveral 
ber bodies, either natural or factitious, for this purpoſe. Thus, tho? 
iter, for inſtance, be thought the moſt apt fluid to freeze, yet we 
re diſtilbd a fubſtance from benjamin, that will both congeal and 
ww much more eaſily than that. Thus, alfo, I have obſerv'd a folu- 
n of amber-greaſe, made with fpirit of wine, in ſulphureous or 
nous tinctures, and other chymical liquors prepared from urine, 
thor, Sc. wou'd ſometimes ſew perfectly clear, and at others, 
ler a greater or leſs proportion of the imbibed ſubſtance to fall to the 
om, or eryſtallize, according to the alterations in the weather, 4 
| r 3 Ta 6 
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prizing, tho the inſtrument continued for four or five hours in the cold Pnysrcs. 
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Pavs1cs. to heat and cold. But, to return to water, *tis obſerved that the f. 
vers in ſome parts of France will ſuſtain boats heavier loaded in the 
winter than in the ſummer ; and failors have inform'd me, that ther 
ſhips draw leſs water upon the coaſts of frozen countriys, than in the 
Britiſh ſeas; which ſhews water to be heavier in winter than in (1, 
mer. The like difference is, alſo, obſervable in water at differey 
times of the day, CO as the air is then colder or warmer; fh 
having nicely pois'd a glaſs bubble, hermetically ſealed, to float any 
where in water in the morning; it would about noon, when that fil 
was rarified by the heat, ſink to the bottom, and at night graduzlly 
riſe again, ſo that by the next morning *twas uſually emerged to the 
top; and at other intermediate times of the day, it would, frequent, 
continue ſwimming up and down, between the bottom and the top, 
without reaching to either of them. Upon the whole, as by reaſon 0 
the various and unheeded prediſpoſitions of our bodies, the immediate jp. 
formations of our ſenſes, are not always to be truſted as to the degrees of 
cold; ſo the common thermometers are uſeful inſtruments, and, in myf 
caſes, preferable to our touch, being leſs ſubject to unregarded changy 
than that ſenſe ; yet as theſe inſtruments are affected by the diff. 
rent weight of the atmoſphere, as well as by heat and cold, they muy 
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eaſily, in ſeveral caſes, give us a wrong intelligence, unleſs the preſſure e plac 
of the atmoſphere be, at the ſame time, obſerved by other means. The A = 


ſealed glaſſes are far ſuperior to theſe, and, in particular, are not ſib. 
ject to the external preſſure of the air; ſo that they here deſerve v 4&4 
be depended on more than any other inſtrument hitherto diſcovere; * 
yet in caſes of nicety, other methods of examining the coldneſs 0 ough 
bodies ſhould be uſed. And in the laſt place, we ought not to be di. 
couraged from making various experiments, with relation to the ma- 
ſure of cold; tho* they ſeem contrary to the vulgar notions thereof: 
for our theory of that quality is very defective, and ill grounded, | 
ſhould never have attempted to make ſealed thermometers, if the yt 
pular notions of a Fuga vacui cauſing water to be ſuſpended in g Tie t 
tubes, and of air being much eaſter condens'd by cold than any oe b 
liquor, had prevail'd with me. 


III. ip 0 


The cant of Dis certain that the moſt obvious phenomena of common weathet 
2 #5 den. glaſſes have not been hitherto ſufficiently examin'd. There are three 
fared, with markable opinions as to the reaſon why the liquor of this inſtruna inf 
the aicent of aſcends with cold, and deſcends with heat; the firſt whereof 1s ti | 
po ht ene of the ſchools, which ſuppoſes the cold of the external air to Ol 
ins tract that included in the glaſs, and reduce it into a leſs compals 

before; whence the water neceſſarily aſcends to fill the vacuum. 


this, we ſee, is not the caſe in the Torrice/lian tube; for the mercury l 
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ems rather to expand, than ſhrink in cold weather. The ſecond o- 
pinion is that of Mr. Hobbs, when he ſays, „fluid bodies are made 
« colder by the preſſure of the air, that is a conſtant wind that preſ- 
« ſeth them:“ but we; ſhall ſee hereafter that water will be froze, 
tho! ſealed up in glaſs veſſels, ſuſpended in others, and wholly im- 
merſed in unfreezing liquors ; ſo that the water could by no means 
be raked with the wind, as Mr. Hobbs fancies. Beſides, there's no ne- 
ceſlity for a wind to preſs the water up into the ſhank ; ſince it will riſe 
in a {till place without the aſſiſtance thereof. But beſides the deficiencies 
of this hypotheſis, we find, by experience, that water, poured into a 
bolt-head till its ball, and large part of the ſtem be filled, will ſhrink by 
a degree of cold that falls ſhort of freezing, inſtead of riſing higher; 
and if a mixture of ice, or ſnow and falt, be applied to the bottom 
of a common thermometer, the water will be thereby made to aſcend 
ſeveral inches in the ſtem. Laſtly, Mr. Hobbs ſuppoſes the water 
in thermometers to deſcend merely by its own gravity ; but this 
lone cannot, in ſome caſes, ſerve the purpoſe, without the aſſiſtance of 
the ſpring in the included air: for if a thermometer with a large ball, 
de placed in a window expoſed to the ſun, the ſurface of the wa- 
er in the tube, will often appear conſiderably below that on the out- 
ide thereof; and conſequently this depreſſure proceeds not from the 
are gravity of the fluid, but from the preſſure of the incumbent 
ir. And for a farther proof hereof, if you keep ſuch a glaſs long e- 
ough in the ſun's heat, the water will be driven out of the ſhank, 
nd forced thro' that which is external to it, in bubbles; when, if 
he remaining air be again cooled, by ſetting the glaſs in a place leſs 
jeated, the loſs of the air that eſcaped in bubbles, will permit the wa- 
er to aſcend higher in the ſhank, than the ſame degree of cold would 
ave. before impell'd it. Thus much may ſuffice to ſhew the errone- 
ulneſs of Mr. Hobbs's notion. 

The third opinion is that of ſome ingenious moderns, who account 
Ir the aſcent of the water in weather-glaſſes, by the weight of the 
Ir; for the coldneſs thereof, ſay they, cauſes the included air to ſhrink 
oa leſs compaſs z. whence the water in a ſubjacent veſſel, is, by the 
eight of the incumbent air, (which preſſes more- forcibly _ all the 
her parts of its ſurface, than upon that included in the ſhank) impelPd 

to the part deſerted by the contraction of the air. But this ſolution, 
0 ingenious, and true, and preferable to both the former, ſtill ap- 
ars inſufficient ; tho' if we add hereto, the preſſure and ſpring of the 
ernal air, not only againſt the ſurface of the water, but alſo that 
the included air, it will fully account for the phenomenon: for 
* preſſure of the continuous air appears remarkably concern'd in 
itracting that ſhut up in the = the ambient air retaining its 
You, I. d fff ee, 


remains at about the height of thirty inches, without attempting to riſe Pa ys1cs; 
and fill the void ſpace at the top. And in ſealed thermometers, the air 


586 


Pays1Cs. whole preſſure upon account of its weight, whilſt the internal, by bei 
cooled, loſes part of its preſſure, by reaſon of its weaken'd ſpring, In 
ſome caſes it may, alfo, happen that the air, which ſupports the water t 


Fig. 6. 
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gerate 


be raiſed, will be leſs cold than the included, that is to be condenſed; 


whence the former will have a ſtronger ſpring, and conſequently , ey 
greater preſſure than the latter. The following experiments countenang 7 "4 
this ſolution. 1. Having almoſt filled half a ſix ounce vial with water, w bp 
inverted thereinto a ſlender glaſs pipe, ten inches long, ſealed at One end, Ki of 
and filled full of water by the other, which was immerſed, ſo that no air 1 1 
remained at the top of the tube; when, the neck of the vial being yel 3 
cemented, we plunged the bottom of the inſtrument in ſnow and (ah, 3 
till the, included water began to freeze both at the top and bottom, be, 
but the water in the pipe did not deſcend; ſo that either the air nem! * 
ſhrunk, by ſo great a degree of cold, or the water did not remove out d eG 
the pipe to poſſeſs the place deſerted by the cooled air. We afterward 3 
attempted to repeat this experiment in the ſame inſtrument, but th Bunge 
ſealed part of the tube being broke in our abſence, (by the ſwelling, x . 
we ſuppoſed, of the water, upon freezing, ) prevented us. rde 
2. We, therefore, faſten'd into the ſame vial, a pipe ſome inches wp the 
longer than the former, but drawn very ſlender at the ſealed end; whe, MG in 
having ſer the vial to freeze, as before, without finding the water dt. ? 
cend in the tube, we broke off the ſealed end, upon which the water ns Tp 
ſwiftly depreſs'd to the depth of ten inches; but ſo that it yet con. ay 
nued conſiderably higher than the ſurface of the water in the vil he cla 
After this, by rarifying the air in the vial, and blowing into it thro * 
the pipe, the water roſe, almoſt, to the top of the tube; the flend * 
end whereof being ſealed, the vial was again placed in ſnow and fl hew'd, 
but the ſpring of the rarified air at the top, was ſo weakned by ther "yy 
frigeration, that it could not fenſibly depreſs the water ; wherefore break > ther 
ing off the ſealed apex, as before, the external air immediately funk fine N 
ſeveral inches. | a "TY a ere col 
3. For a farther experiment we left, in the ſame pipe, about 3; - . W 
height of air very lightly rarified ; when, again, placing the vial in f a ſip 
and ſnow, we obſerved that the air in the pipe expanded it ſelf very lit - 
upon the refrigeration of that in the vial, tho“ the water in the vial wet vt ir 
conſiderably froze ; but upon breaking the ſealed end, the external ile a 
preſently depreſs'd the water above two inches below its laſt level: WS inp! 
removing the glaſs into a warmer room, the water aſcended above an 1 u of 
higher than the ſame uppermoſt level; whence we, with ſome probably: ol 
concluded our thermometer ſtanch. | | 


* , . * — bl 

Having poured a proper quantity of water into a glaſs, reſem 
de 7 a common thermometer, except that its ſmall end 
drawn very ſlender, which we 3 ſealed; and inverting! 
glaſs, the water fell to this end, and poſſeſs d its due ſpace in the pf 
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and ſalt, whereby, tho' the internal air was, doubtleſs, greatly refri- 
erated, yet the water did not manifeſtly riſe; and if it had, that 
might very well proceed from an expanſion of aerial particles which 
uſually remain in common water, occaſion'd by the diminiſhed preſſure 
of the air aboye the ſurface of the water, whilſt the ſpring of that air 
was weaken'd by the cold. But, to compleat the experiment, break- 
ing off the ſlender end of the glaſs, under water, (whereby the included 
air became contiguous to water, which immediately communicated with 
that, whoſe ſurface was every where preſs'd by a column of the exter- 
nal air incumbent thereon,) the water was ſuddenly impelled into the 
pipe, to the height of ſeveral inches. 

53. We procured ſeveral glaſs bubbles of various ſizes, each of them 
furniſhed with a long ſlender ſtem, whereinto we conveyed a drop or two 
of water, which was there kept ſuſpended, ſo as to manifeſt the ſmalleſt 
changes in the rarifaction or condenſation of the air, whertto it was con- 
tiguous. Now when the pendulous water here, approached near the top 
of the ſtem, we could, in an inſtant, with the flame of a candle, ſeal 
up the orifice thereof ; and when, having done thus, we placed the 
plaſs in ſalt and ſnow, yet the pendulous water nearly preſerved its ſta- 
ton. But if, with a pair of ſciſſars, the ſealed end were dextrouſly ſnipp'd 
ff, the water would be ſwiftly forced down, ſometimes many inches 
elo its former ſtation, and ſometimes quite into the round end of 
he glaſs. We farther obſerved, that, not only when theſe thermome- 
ers were ſealed, the uſual degrees either of cold or heat in the air would 
ot, conſiderably, affect the pendulous cylinder, tho', if left open, they 
hew'd, as we ſaid before, the minuteſt differences hereof ; but we ſeyeral 
mes, ſuddenly, ſealed one up, whilſt the pendulous water was deſcend- 
g therein, whereupon its motion would immediately ſtop in that part 
df the ſhank where it chanced, at that time, to be; and the fluid wou'd 
ere continue till the ſealed end were broken off. 


| a ſiphon, whoſe ſhorter leg was drawn ſmall, and poured a con- 
enient quantity of water into it, which aſcended to a conſiderable 
eight in both legs; after which, the ſhort one was expeditiouſly ſealed, 
ile a tolerable quantity of air remain'd above the water it contain'd, 
d impel, by its ſpring, the water into the longer, upon the refrigera- 
on of the air included in the latter. This done, we placed the 
ole glaſs in a convenient frame, ſo that the oval part was ſupported 
ereby; whilſt underneath hung the bended ſhank of the glaſs in 
Ich a manner, that a mixture of ſnow and falt might be laid upon 
e frame, to ſurround and cool the air, included in the egg, without 
och affecting that in the cylindrical part of the glaſs ; and upon the 
plication hereof, for a proper time, the water in the longer leg aſ- 
ded, and the air in the 17 5 a little: but as ſoon 

2 the 


To the round end of the glaſs, we then applied a mixture of ſnow Pu vstes, 


b. We took a large glaſs egg, with a long ſtem, bent in the form Fig. 8. 


E xperi ments 
with bodies 


Experiments and Obſervations upon Cold: 
the ſlender wire, wherein the ſhorter leg ended, was broke off, the g. 
_ "ternal air, ruſhing in, cauſed the water to rife above 2. inches in the 
longer leg, and then, there not being water enough, broke through it in 
many bubbles. In which caſe, the aſcent of the water in the longer leg, 
cannot be attributed to the weight of the air in the ſhorter, becauſe it i 
| vaſtly too ſmall for that purpoſe; but to the ſpring of the ſame, And 
tis not ſurprizing, the expanſion of that air ſhould be ſo ſmall, ſince, a 
we ſhall ſee hereafter, the refrigeration of the air, in ſuch ex rimentz, 
is very inconſiderable ; whence the air in the longer leg cou'd yield by 
very little to that in the ſhorter. | 4 
From what has been hitherto offer'd, it appears, that the buſineg 
of thermometers 1s, at preſent, but very imperfectly underſtood.; and 
that farther experiments and obſervations are required to ſettle this affair, 


IV. 


All ſublunary bodies, fire alone excepted, are perhaps, at ſome time 
or other, ſuſceptible of actual cold; at leaſt. if our ſenſes were to judge; 
and even as to fire itſelf, the point muſt remain undetermin'd, till we 
know whether that be a particular ſtate of matter, as wind, for inſtancy 
is, or elſe a ſpecies of natural bodies; for ſome ſubſtances, as gun-powde, 
are inſtantaneouſly turned into fire; and others, as ſpirit of wine, ar 
wholly inflammable, tho* before ignition they were ſenſibly cold, nap 
gun-powder, if its ſcatter*d parts be collected in a cloſe veſſel, will, ins 
medaately after exploſion, give the ſenſation of coldneſs. But our deſg 
is here not to engage in nice queſtions, but to deliver the phenomena d 
congelation. | | 

1. There are but few bodies capable of freezing others, in out dh 
mate; and among the moſt remarkable, is a mixture of ſnow, ant 
falt, which, tho? little uſed in England, is frequently employ'd in Ii 
and other countries, to cool their liquors and fruits, by immerſing the 
— - | 

2. We cou'd not find, upon feveral trials, that ſuch glaſſes of watt 
as were eaſily froze by this mixture, wou'd be ſo by ſnow ald 
Tis poſſible, indeed, in very cold countries, that both ſnow and bt 
ten ice may freeze water poured in the interſtices of their parts; N 
there's a wide difference between this caſe, and only ſurroundinga 
ſel of water with the mixture: and perhaps the ice and ſnow! 
 . frigid climates may have a greater degree of coldneſs, than they al 

in England. And tho” a veſſel of water, buried all night in fool 
ſhou'd freeze, the effect muſt not be wholly attributed to the ſnow1 
the coldneſs of the air wou'd, alone, have produced it, and did 
.contribute thereto. 3 7 
3. *Tis not only ſea- ſalt that added to ſnow, will increaſe its freeal 
faculty; for ſeveral other things have the like virtue: nitre, alum, Ving 
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to not, perhaps, to equal advantage. 
4. Spirit of ſalt, tho” it ſuddenly diſſol ves ſnow, yet, upon account of 
fluidity, cou'd not, in the uſual manner, be detain'd long enough there- 
n to freeze even a very ſmall quantity of water. 775 
We, therefore, put ſome ſnow into a thick, green, glaſs vial, and 

nix d with it a proper quantity of weak ſpirit of ſalt; then, ſtopping the 
eſſel, we ſhook them well together; yet the glaſs appear'd only bedew-d 
n the outſides, without exhibiting any thing frozen. But ſuſpecting the 
hickneſs of the glaſs might hinder the effect, we put the like mixture in- 
o two thin vials, one whereof was firmly cloſed, and the other ſlightly ; 
then, having long ſhook. them, we found what adhered to their outſides 
hinly frozen. | 

6. Let it be here obſerved, that in this kind of experiments, the ſnow 
x ice, included with. the ſaline ingredients, was always thaw'd within the 
laſs ; and that, conſequently, it muſt be the condenſed vapour of the air, 
xr other liquor which adhered to the outſide thereof, that turn'd to ice: and. 
xr this reaſon we frequently uſe the word freeze, for the operation of the 
rigorific mixture, here applied, upon other bodies. | 

7. Upon mixing ſnow with oil of vitriol, in ſuch a vial as the laſt men- 
jon'd, we found its freezing power much greater than that of ſpirit of 
lt. And to ſhew that, in theſe experiments, the cold was tranſmitted. 
ro! the ſides of the glaſs, and that the air included, being greatly cooled 
dy the mixture, did not by communication enable the air contiguous to 
ie outſide of the vial, to freeze the dew thereon ; we ſeveral times ſealed 
p the containing veſſel, and afterwards froze, by means of this mixture, 
e external. moiſture, A 
8. Spirit of nitre, we obſerved, froze more ſtrongly than either oil of 
itriol or ſpirit of ſalt, and continued this virtue till the included ſnow, 
it lay oppoſite thereto, was almoſt wholly diſſolved : and this we expe- 
ienc'd,, not only in a thin, ſealed glaſs, but alſo in a tolerably thick one, 
opp'd with a cork. | 
9. We afterwards ſucceſsfully made the experiment with ſpirits leſs 
id, as that of vinegar, and the red empyreumatical one of ſugar z 
4 the. films of ice, with the latter, were very thin,. and apt to va- 
10. Urinous volatile ſpirits were next made uſe of. Spirit of urine and 
ow being agitated in an open vial, diſcernably froze the external moiſture; 
but with ſpirit of ſal-armoniac, cum calce, the effect was quick and 


11. Acid and volatile ſpirits having been tried apart, we alſo try'd them 
conjunction. Pouring ſome ſpirit of urine and oil of vitriol upon ſnow, 
d ſhaking them together in an open vial, the mixture did freeze, tho? 
ery faintly, | | 


12, Some 


larmoniac, and eyen ſugar, may here be ſubſtituted for common ſalt, PR vsics. 
——ů 
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PR vsics. 12. Some trials alſo were made with the groſſer ſalts, as S/ Gy, , eye C 
— ſublimation of ſal-armoniac and common ſublimate, ſugar, Ge. with al the ſ 
which, the experiment ſucceeded. A very ſtrong ſolution of pot.,ſ,. ment 
alſo, mixt with ſnow in an open ſingle vial, froze, tho? faintly; and à 6 expe! 


lution of pure ſalt of tartar, managed in a like manner, produced thin ſtron 
films of ice. 

13. Having fill'd a fingle vial with ſnow, we poured thereto a pr. 
per proportion of a very ſweet ſolution of Minium, made with ſpiti 
of vinegar; when, ſhaking them together, we found films of ice on the 


outſide of the glaſs; tho' a parcel of the ſame ſolution, kept for ft. to dil 
veral hours in ſnow and falt, was not thereby frozen. In ſearch d | 
the cauſe whereof, we ſealed up a ſingle vial of pure ſnow, which was h 
thaw'd much more ſlowly than any of thoſe parcels wherewith alt 

or ſpirits had been mix'd. And ſo far as my, obſervation reaches Int 
no ſalt, that promotes not the diſſolution of ſnow, will enable it 9 that 1 


produce ice, tho? it cauſes dew on the outſide of the containing vill, vente! 
thus, neither cryſtals of tartar, nor borax pulverized, nay, nor ſubl. conſie 
mate, wou'd diſpoſe ſnow to freeze, but lay, for a conſiderable time, un- not b 
diſſolv'd therein. | peatec 

14. Lime-water, twice tried, wou'd not make ſnow freeze; but thi 
liquor was above a year old, whence probably its ſpirit might have evapo- 
rated. But all the vials that froze not, collected ſtore of dew, which! 
attribute to the ſole melting of the ſnow. hor o 

15. Nor wou'd diſtill'd oil of turpentine cauſe ſnow to freeze. the w. 

16, Sealing up a convenient quantity of pure ſpirit of wine in a vil, per m 
almoſt fill'd with ſnow, we obſerved the freezing virtue of the mimi de ve 
tay be greater than any hitherto mention'd; its effect was alſo laſting 
and that too in another vial that was left open; but the ſealed up 
parcel, cruſted over the outſide of the glaſs with ice, which we took 
off in flakes of a conſiderable breadth and thickneſs ; nay, it imme- pern 
—y froze urine into figured ice, that might be ſcraped from the the po 
glaſs. 


17. Happening to mix ſnow with a lucky proportion of ſpirit « 21. 
nitre, it froze with that ſuddenneſs and vigour, as, in an inſtant, to fix being 
the vial to the floor *twas ſet on; when, bedewing the outſide of the thereby 
glaſs with ſpirit of vinegar, it froze into tolerably thick ice, retail- Welghe 
ing the ſalt taſt of the ſpirit. This mixture, indeed, wou'd not il the ext 
cernably freeze ſpirit of nitre on the outſide, tho? it did a weak {pi- ens 
rit of falt, and preſently turn'd other faline liquors into figured ic, Ee t. 
repreſenting ſmall circles croſſing. each other, and ſuddenly vaniſhing. under 1 
Spirit of fſal-armoniac, made with lime, was alſo congealed hereby, "72 a 
whereupon it ſhot into branches, almoſt like thoſe of ſal-armoniac, ot 0 a1 f 


the like undiſtill'd ſalts diſſolv d. And it was pleaſant to ſee, how, upon 
inclining the glaſs to let the freezing mixture reſt near any part of the 
ſpirit, the liquor wou'd ſuddenly ſhoot into ramifications, ſo that 

Gy | ef 


— — — — 0 


Experiments and Obſervations upon Colt. 591 


e cou'd plainly diſcern them to grow, as it were, and ſoon overſpread Ph ys1cs. 
| the ſurface of the glaſs, and then preſently vaniſh. Several undiſtill'd fe- wont 
mented liquors being, alſo, applied to ſnow, inſtead of ſpirit of wine; the 
experiments ſucceeded not with ſmall beer, but wine and moderately 
ſtrong ale produced a ſlight ice. 

18. Obſerving that whatever haſten'd the diſſolution of the ſnow, gene- 
rally promoted its freezing, *twas thought proper to try what wou'd be the 
event of ſuddenly diſſolving ſnow by bodies actually warm. Into a ſingle 
vial almoſt fill'd with ſnow, we poured a tolerable quantity of heated fand, 
to diſſolve the ſnow in many places at once, without heating the exter- 
nal air, or the outſide of the glaſs; and tho* the ſolution of the ſhow 
was hereby promoted upon ſhaking the veſſe], yet the outſide of the glaſs 
was only bedew'd, not frozen. 

Into another vial almoſt fill'd with ſnow, we poured warm water, 
that it might fall upon the middle part thereof; then taking a con- 
venient time to ſhake the glaſs, we, by this means, produced a very 
conſiderable degree of cold, and much dew on the outſide, but cou'd 
not be certain it was frozen; tho' the experiment deſerved to be re- 

ted. | | | a 
Go 'Tis a popular opinion, that the hoar-froſt, viſible upon glaſs win- 
dows in a froſty morning, is an exudation of the glaſs, condens'd and 
froze into various figures, by the cold external air. But the ice lies 
not on the outſide, but inſide of the windows, where *tis generated of 
the watery particles floating in the air of the room, and by their pro- 
per motion paſſing along the ſurface of the glaſs, where they are, by 
the vehement cold of the adjacent, external air, communicated thro? the 
glaſs, condenſed into dew, and frozen into ice. 

20. Many modern naturaliſts hold, that glaſs is eaſily pervious to air, 
and ſeveral ſubtile liquors, who may, therefore, aſſert that the ice in our 
experiments proceeds from the fine parts of the cold mixture paſſing thro? 
the pores of the glaſs, and ſettling on the outſide thereof. But the follow- 
ing experiments will ſhew the falſity of this doctrine. 

21. A mixture of ice and falt, weighing four ounces and a quarter, 
being included in a vial, and condenſing the vapours of the external air, 
thereby increaſed its weight twelve grains. Another vial of ſnow, that 
weighed two ounces, ſix drams, and a half, by condenſing the vapour of 
the external air, augmented the weight of the vial and its contents four 
grains; and in the ſcale, we found the water flowing from the dew, which 
Weave this increaſe of weight. The tip of this ſealed vial being broken 
under water, a conſiderable quantity of that fluid was drawn in; whether 
upon account of ſome ſmall rarifa&tion of the included air, cauſed in the 
kaling, or of its coldneſs receiv'd from the ſnow, or both together, I 
ball not now inquire. | 
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ounces; and the ſolution beginning to be made, the dew on the outſice 


the external vapour of the warm room condens'd to its ſides and froze, 
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22, Other experiments were made, wherein this increaſe of Veight 
was more conſiderable. We ſealed up as much ſnow and falt, in à fn. ſtron 


gle vial, as, being afterwards melted, weighed between five and f ug 
ea- 


nitre, 
that © 
quant 
impre 
little! 


began to congeal, and when rubbed off, the hoar-froſt would preſcntl 
appear again. We next ballanced this glaſs in a pair of ſcales, when, 3 


the ſcale containing the glaſs ſunk gradually lower; but by adding weight 
in the other, we again reduced them to an equilibrium; tho? the former 
wou'd ſoon after deſcend ; till the included ſnow was thaw'd; ſo tht 
the whole weight required to bring the balance even, was about eight 
or ten grains. The vial being then taken out, there appeared near half 
a ſmall ſpoonful of liquor in the ſcale wherein it ſtood, occaſioned by the 
thaw of the ice generated on its fides ; but no moiſture appear'd in that 
part of the ſcale that was covered by the convex part of the bottom of the 
laſs. 

9 23. A like quantity of ſnow being ſealed up with ſpirit of wine, in: 
ſingle vial, the outſide was preſently caſed with ice to the ſame height 
that the mixture ſtood within: this vial alſo was counterpoiz?d, and ſunk 
as the former, and about ſeven grains were required to reduce the balance 
to an equilibrium. 

24. When the experiment happened to be more luckily made, this in- 
creaſe of weight was ſtill greater. At one time, when the mixture of 
ſnow and ſpirit of wine weighed three ounces and three quarters, it afford- 
ed eighteen grains of condenſed vapours. At another time a mixture of 
ſnow and ſal-gem, that weighed three ounces and ſeventy grains, gave at 
additional weight of twenty grains of water“. 
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V. | the iſlar 

Experiments 1. Different bodies will freeze with different degrees of cold; but it 0 
and obſerwati- were endleſs to try, particularly, what ſubſtances are capable of congel- n 
—_— bodies tion, and what not: but not to leave this part of our hiſtory untouch'd, v on + 
3 % e ſhall mention a few. * flippe 
| 2. In very cold ſnowy weather, we obſerved water, urine, beer, ever, . 
milk, vinegar, French wine and Rheniſh, to be either wholly, or in pat, ng to t 

converted into ice, tho* the two laſt but ſlowly. We alſo froz n impe 


il. 

* Something like theſe experiments, where- | ſalt, or fal-armoniac, and eſpecially the 1 A 
by a great degree of cold is produced, ſeems | of the cave, the heat of the ſummer pu) of 
to be done by nature in a cave, in Franche | this ſalt in motion, it mixes and unites I , 
County, fifteen miles from Beſanſon to the Eaſt. | the water that runs down the ſides and cleft 
In this cave it is exceſſive cold in ſummer, | the rock into the cave, and there congedl A 
and proportionably colder as the weather abroad | to ice. Hi,. de! Academ. A. 1712. P. 
is hotter. For the place abounding in nitrous} — 29. | 
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no ſolution of gum-arabic and white ſugar, made in common water; P | 
ot Spoſed to the cold air, the like ſolutions of alum, vitriol, ſalt-petre, — 


ca- alt and verdigreaſe in ſingle vials: thoſe made with the alum, 
nite, and verdigreaſe, froze without any remarkable phenomena; in 
that of vitrio] there remain'd, at the bottom of the glaſs, a conſiderable 
quantity, clear and unfrozen, the colour whereof ſhew'd it to be greatly 
impregnated with the vitriol, while the upper part of the ſame differed 
little in colour from common ice. 

z. Not only theſe groſſer ſaline bodies were thus expoſed, but alſo ſuch 
3 had been refined by fire. Spirit of vinegar, and ſpirit of urine, being 
expoſed, in ſeparate glaſſes, to an intenſe cold, we obſerved them both to 
he frozen. 

4. To two ounces of water we added a dram of the fiery lixiviate 
{alt of pot-aſhes, and expoſed them to a very ſharp air; when coming to 
examine the ſucceſs, we found little ſticks of ice upon the top, like 
the cryſtals of rock nitre, whilſt others ſhot downwards in great 
numbers. 

5. Oil of tartar per deliguium, tho' it ſeem'd greatly to reſiſt the 
cold, was, notwithſtanding, once brought to congeal by ſnow and 
ſalt, 

6. As to the freezing of common expreſs'd oils, I know not what to 
determine. That they may, by a very intenſe cold, be deprived of 
their lutdity, ſo as to be cut into portions of any figure, my own ex- 
periments perſuade me. But whether they are convertible into real 
ice, is a queſtion undeterminable by any trials we could make in Eng- 
land, J am informed, by the Ruſſian Emperor's phyſician, that oil in 
Muſcovy, freezes much harder than with us; but will not there become 
perfect ice: on the other hand, Captain James tells us expreſly, that in 
the iſland where he once winter*d, * their oil, as well as every other li- 
* quid, was frozen ſo hard as obliged them to cut it with a hatchet.“ 
And Olaus Magnus relates, that in the battles fought upon the ice, in 
* the northern regions, the ſoldiers wear not leather, but woollen harneſs 
* on their legs; becauſe,” ſays he, the cold, in theſe parts, gives the 
* ſlipperineſs of ice to whatever is dreſs'd with oil.” Common aniſeed- 
water, and the like weak ſpirits, will, by the cold in Muſcovy, accord- 
Ing to the relation of the phyſician above-mentioned, be turn'd into 
- imperfe& ice; and the ſtronger ſpirits into a ſubſtance like that of 
all, 

7. A ſolution of minium, made with ſpirit of vinegar, was, upon the 
26th of December in the morning, tho? it ſtood near the fire, ſo ſtrongly 
frozen, that part thereof appear*d ſhot into Saccharum Saturni; whilſt a 
Ima]] quantity remain'd on the top unfrozen, of a yellow colour; which 
being poured out, did not congeal. | 

8. A ſolution of gold, made with falts, that ſtood with the ſolution of 
mum, was allo frozen. 
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PaysIcs. 9. A quantity of the tincture of Lignum Nephriticum, that filled a Pint 1 
wy via), being froze, exhibited no colour in the ice, whilſt it remgjy; 35 f 
fluid. | | | Ie 
10. Mr. Drummond inform'd me that he had often ſeen wine, and bring; brics 
frozen in Ruſſia z but that the ice of the latter was leſs hard than the con. 5 1 
mon ſort. ” f 
11. A French chirurgeon told me he had ſeveral bottles of brandy ſco "oF 
zen in Ruſſia; whilſt a — — part retired to the center, and appeared t : f 
be ſpirit of wine, vaſtly ſtronger than common brandy. 1a : 
12. The Ryfian Emperor's phyſician acquainted me, that on the 5 4 4 
of December, having put ſome French brandy into a China cup, and er. 2 
poſed it to the air, it was in three hours time, turn'd into a cruſty ig "a 
upon the ſides of the cup; and that expoſing water and ſallet- oil together e 
the latter was reduced to the firmneſs of tallow, while the former remair'd ing in 
unfrozen. | ED, 
Solid bodies 13. As to the freezing of ſolid bodies, we have ſometimes tried it hy gt 
Frozen, expoſing wood, and branches cut off from growing trees, to an intenk pots, 
degree of cold, by which they ſeemed, in one night's time, to be, . become 
ſome little depth, manifeſtly invaded by the froſt. But a domeſtic of WM... chat 
mine having, lately, felled an old apple-tree, on a day that had been pre. them, 1 
ceded by a fortnight's bitter froſt, inform'd me, that he found the would, 
froſt had pierced the very middle of it, tho' it was a foot diameter ri wee 
And an experienc'd artificer in building, told me he had often ſeen, He, all 
here in England, pieces of timber apparently frozen, and render'd exceed. nud in 
ing difficult to be ſawed ; the froſt alſo evidently continuing in theMWirh + 1 
ſaw-duſt. And, therefore, it will be the leſs ſtrange if, in Palau, To t. 
the effects of cold upon wood, be more conſpicuous. A learned or, B: 
tive aſſured me, that it was there uſual to have wood frozen fo hu, t:ins 
that the hatchets wou'd not cut, but rebound from it: he told me of tha 
alſo, that he had ſeveral times ſeen pieces of timber, which, havin becau. 
been throughly frozen in the air, and afterwards brought into warn #©und 
rooms, were covered with a kind of hoar froſt, which made them lo and tl 
white. He added, that his bow, which I ſaw, was very ſtrong and tought fro 
for it conſiſted of horn and other cloſe materials, would be fo chang: ention' 
by the froſt, that unleſs ſpecial care were had in thawing of it, it wos piſto 
break. | | : 4 preſe 
14. That marle, chalk, and other leſs ſolid terreftrial concretion froſt, B. 
will be ſhattered by ſtrong and durable froſts, is obſerved by HU ſteel 
bandmen, who find them thereby the better fitted to manure their land oſt, tha 
the texture of thoſe bodies being, by congelation, in great part difſolv'0 Weculiar n 
but that true and ſolid ſtones, ſuch as are employed in noble build Made in 
ings, ſhould be ſpoiled by the froſt, will, perhaps, ſeem very 1mpronploy'q, 
bable; yet I have learned from a moſt ingenious and experienc'd mi ſuch | 
fon, that he had often obſerved, both free-ſtone, and harder {to ceeding 
than that, to be exceedingly ſpoiled by the froſt, and W e ſome 
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brics in England, chiefly conſiſt of theſe ſtones, and yet very well endure 
the inclemencies of the air; we muſt obſerve, that the difference may 
not depend upon the peculiar nature of the ſtones employ'd, but on the 
ſcreral ſcaſons in which they were dug out of the quarry. For if they 
be hewn out of the rock in cold weather, and employed in building 
the ſame winter, they will, upon very hard froſts, be apt to ſhatter or 
ſcale ; but if dug early in ſummer, and ſuffered to lie expoſed to the 
ſun and air, during all the heat thereof, they will thereby be ſeaſoned, 
and made able to endure many ſharp winters unimpaired. It ſeems to me 
worth trying whether, during their lying expoſed to the ſun, they do 
not exhale a certain unripe mineral ſap or moiſture, which, remain- 
ing in the ſtone, may, by very piercing froſts, be congealed and ſhat- 
ter its texture. This ſeems agreeable to what an underſtanding perſon, 
who is maſter of a great glaſs-houſe, told me, of his great earthen 
pots, which are made up with as little water as poſſible, and thence 
become deſervedly famous for their durable texture; for he aſſured 
me that if he did not take care to keep the froſt from getting into 
them, thoſe ſolid veſſels wherein he uſed to keep his glaſs infuſion, 
would, in the fire, ſcale, crack, or fly; and become unſerviceable ſeve- 
ral weeks ſooner than if they had never been impaired by the froſt. 
He, alſo, affirmed that in very hard froſts ſeveral glaſſes that had conti- 
nued intire for many weeks, would, as it were of their own accord, crack 
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an To this may be added, the teſtimony of an experienced French au- 
d or, Bernard Palifly, who tells us, „that the ſtones of the moun- 
ur tains of Ardenne, are harder than marble; and yet the inhabitants 
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of that country do not take them out of the quarry in the winter, 
* becauſe they are ſubject to the froſt; and that it has often been 
found upon thaws, that the rocks, without being cut, have fallen down, 
* and thereby killed many perſons.” It may ſeem far more unlikely, 
hat froſts ſhould get into metals themſelves; yet the Polonian lately 
ention'd, aſſured me, that upon drawing his fword, or pulling out 
s piſtols in a warm room, after he had been long in the field, he 
5 preſently found them almoſt whitened over by a kind of ſmall hoar- 


tio ot. But if we credit O/aus Magnus, conſiderably thick pieces of iron 
y HO ſteel will, in the Northern regions, be rendred ſo brittle, by extreme 
r land ot, that they are there obliged to temper their inſtruments after a 
ſſouuliar manner. And even here in England, I have cauſed trials to be 
 buloWude in very froſty weather, whereby, if an expert ſmith, I then 
impre ploy'd, did not wilfully deceive me in the iron, that metal may, 
d ui ſuch degrees of cold as even our climate affords, be rendered 
r ſronocceeding brittle : and he ſeveral times affirmed to me, that there 
_ e ſome kinds of iron which he could hammer and turn, as the 
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erack or ſcale off, and thereby blemiſh and prejudice the houſes built Pn r 
wich them. But becauſe it may be objected that ſome of the ſtatelieſt fa- wy 
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Pn vs 1 cs. phraſe it, cold in open weather, which yet in very hard froſts, would 
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come ſo brittle as, by the ſame way of working, eaſily to break ,, 
fly aſunder ; and this he aſſerted both of iron and ſteel ; as to the lit. 
ter of which, another very ſkilful workman certified the like, And for 
further ſatisfaction about this matter, I enquired of a very dextergy, 
artificer, well ſkill'd in making ſprings, . ether he found a necef 
of giving them a different temper in very froſty weather; who told me 
that to prevent their breaking in ſuch weather, he was obliged to le 
them down lower than at other ſeaſons ; which makes it probable, thx 
cold may have a conſiderable operation upon bodies where it is not {u. 
pected. And this affords a hint that may poſſibly reach further thin 
we ſeem to be aware of; as to the ſhare that quality may have in pro- 
ducing many phenomena of nature. 


" 


1. We found many diſtilled ſpirituous liquors, well freed from phlegn 
which diſpoſes bodies to congelation, cou'd not be brought to freer, 
either by the cold of the open air in froſty nights, or ſuch an applic. 
tion of ſnow and water as ſerved to freeze other ſubſtances. 

2. Of this kind were Aqua fortis, ſpirit of nitre, ſpirit of ſalt, oil of 
turpentine, and almoſt all the chymical oils. Spirit of wine alſo, and 
of other fermented liquors, would not congeal ; and even fack it ſeß 
if good, would ſcarce afford any ice at all. But after burning ay 
ſome of the more ſpirituous parts of a quantity of this wine, that 
would yield no ice, the remaining portion was eaſily brought to freeze 
Having expoſed two drams of pot-aſhes diſſolved in one ounce of water, 
the vial that contained them was cover'd with hoar- froſt and ice on the 
outſide ; but the mixture froze not a whit within. At another time, 
a very ſtrong ſolution of ſalt of tartar kept fluid, whilſt a tolerabh 
ſtrong ſolution of pot-aſhes, that was expoſed therewith, froze, Thet 
experiments, = with lixiviate liquors, ſhou'd be repeated, tor: 
dude them to a certainty. 

3. Train-oil, which is made, by the help of fire, from the fat of tix 
whale, expoſed twice or thrice in a vial to a very cold air, continuel 
fluid ; All at length, the night proving exceſſive cold, 'twas congeakd 
the next morning. But what credit does this bring to the report d 
Olaus Magnus, who tells us, tis uſual in the northern regions to fill 
the frozen ditches of fortified places with train-oil, in the winter, 
preſerye the lower water fluid, and keep the enemy from paſling then. 
*Tis however worth enquiry, whether the whale-oil uſed by the Sal, 


Laplanders, Muſcovites, &c. be different from ours, unleſs Olaus May 


may be juſtly ſaid to have often impoſed upon his reader. | 
4. A ſtrong ſolution of common ſugar was eaſily converted into 1G 

but one of Saccharum Saturni, cou'd not be thus alter'd by falt at 

ſnow z which is the more remarkable, becauſe of the two ingrodxen 
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to that here uſed, afforded ice. And as Saccharum Saturni is but a 
kind of vitriol of lead, *tis remarkable, that irs ſolution ſhou'd not 
freeze, as well as that of common vitriol, when to make the latter, 
metal is corroded by a ſpirit probably much ſharper and ſtronger than 
that of 3 | | 

We, likewiſe, attempted to freeze quick-ſilver; and for that end, 
provided a thin bubble blown ſo flat, that its oppoſite ſides almoſt touch'd 
eich other, which, therefore, contain'd but a ſmall quantity of me , 
ſpread out into a large ſurface, to receive the action of the cold: but 
our endeavours herein prov'd fruitleſs, tho* the laſt trial was made in 
the ſame intenſe degree of cold, with one of the following Experiments. 
Having long expoſed another thin glaſs bubble of quick- ſilver to a vehe- 
mently ſharp air, the cold had ſome ſmall effect thereon, but wou'd not 
bring it to freeze; wherefore,” I wiſh that the trial were made in Muſ- 
wy, Greenland, Charles- Iſland, or the moſt frozen regions. 

6. Tis remarkable, that tho? ſolutions of many groſs ſalts, and even 
the more ſaline and ſpirituous liquors, are, by ſnow and falt brought 
to congeal; yet a very ſtrong brine of common falt never froze at all, 
tho expoſed with other ſaline ſolutions, that were turn'd to ice, in an 
exceeding ſharp night. But expoſing a ſolution made of one part of 
ſea-falt, and twenty of water, in a ſingle vial, to the air of a very in- 
tolerable cold night, we on the next day found a great portion of the 
liquor frozen 3 the ice floating on the top in figures, reſembling thoſe 
of broom, and ſpreading downwards from the ſurface of the water, 
And, by the way, we permitted the ice of ſalt-water to thaw, in or- 
der to ſee whether it wou'd yield freſh ; but it {till retain*d ſome brackiſh- 
neſs ; which, whether or no it proceeded from the brine contiguous 
to the ice, I leave to be determined; being credibly inform'd, that the 
thaw'd ice of ſea-water is often uſed in Amſterdam for brewing. And 
Bartholine, in his book de Nivis uſu, confirms this relation, in the fol- 
lwing words. *Tis certain,“ ſays he, „that if the ice of ſea-wa- 


of the ter de thaw'd, it loſes it ſaltneſs ; as has been lately tried by a pro- 
tinued * teſior in our univerſity, 

geile 7. Spirit of ſal-armoniac with quick- lime, volatile oil of amber, a lit- 
ort dd tle oil of vitriol, a ſolution of ſilver in Aqua fortis, ſome diluted rain 
fill RN Vater, and a vial ſull of weak ſpirit of human blood, were expoſed for 


two nights and a day, to the cold; whereby the three former were not 


then at all frozen, but the ſolution of ſilver was congealed, and the ſpirit of 
wellen human blood almoſt wholly converted into ice, which roſe ſo high, as 
Magu fo thruſt the cork out of the vial that contained it. I 

| 8. Unrectified oil of turpentine, tho? expoſed all night in a ſingle 
1t0 10 BN Vial, would not freeze; yet the ſame quantity, ſet in an earthen veſſel, 
alt had its upper part turn'd to tolerably thick ice, figured almoſt like that 


of frozen urine, 


9. A 


of this preparation, lead and ſpirit of vinegar, the former is allow'd Pn vs ies. 
to be a very cold body, and the latter has, by a like degree of cold 
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Pu vsics. 9. A traveller inform'd me, that in a part of Scotland, there is a lake 

from which iſſues a ſmall river, neither of thoſe waters are ever froze 1 
the depth of winter, which is there exceſſive ſharp: he adds, that hd 
of ſnow and ice, caſt into the lake, do readily diſſolve therein; and hs 
this water differs not, in taſte, from the common. 

10. A commanding Officer inform'd me, that his ſoldiers making uſs 
of ſallet oi! to the locks of their muſkets, could not make them ir. 
charge; but being advifed to apply hemp-oil, they froze not therewith: 
nor, as I am told, will train-oil freeze. | 


VII. 


Experimens 1. Having already treated of thermometers, and the methods of ay. 
and obſenva- plying the nicer fort, to eſtimate the difterent degrees of coldneſ, 
— HooF both in ſolid and fluid bodies, we need only here farther add, that when 
in ſeveral bo- they are uſed in conſiſtent ſubſtances, ' we alter the figure of the 
Altes. round bubble into a flat bottom, that the whole inſtrument may 
reſt thereon ; due care being always had to take it up by the lea. 
der end, for fear of rarify ing the included air: and thus it may he 
transfer'd with a pendulous drop in the pipe, from one ſolid body 9 
another. | 

2. To make a tolerable eſtimate of the difference between ſuch high 
degrees of cold, as will all ſuffice to congeal water, is a difficult taſk; 
for freezing having been commonly reputed the ultimate effect of cold, 
men have ſeldom look'd beyond it. The difference between different 
froſty ſeaſons are too manifeſt, and frequent, to be wholly aſcribed ty 
the different tempers of our bodies; yet how to eſtimate that diff. 
rence, is not ſo obvious. The common weather-glaſſes, we have for. 
merly ſeen, may eaſily deceive us herein. Some gueſs, indeed, might 
be made by the operations of cold upon liquors, yet ſome will freeze tod 
ſuddenly, and others not at all in England. 

3. Upon theſe and the like conſiderations, we thought proper to 
employ an expedient, the nature and uſe whereof will appear from the 
following experiments. And tho' a miſchance prevented me from ce. 
termining exactly, how much the ſpirit of wine in my thermometer 
was contracted, in proportion to its whole bulk, by the exceſs of coll, 
above what was neceſſary to freeze common water; yet ſomething 0! 
uſe to the preſent ſubje& may be thence collected: and particularly, th 
chief thing will manifeſtly appear therefrom ; that is, the intenſenels 
of cold, produced by art, beyond what nature neceſſarily employs, u 
turn water into ice. y = 

4. We took a ſmall ſealed thermometer, furniſh*d with ſpirit of wine, 
a ball about the bigneſs of a large nutmeg, and a very ſlender cylit- 
drical ſtem, ten inches long; and immerſing the ball and part of tht 
ſtem in a veſſel of water, half buried in ſnow and falt, the N 
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out, and ice and falt immediately applied to the ball, the ſpirit fell 
i: diviſion lower. And that the water, tho* in part congealed, re- 
main'd warm, in compariſon of the ſpirit of wine, which was fluid, tho? 
refrigerated by the ſnow and falt, appears from the following experĩ- 
ment. 

5. The glaſs continuing in the water till that began to freeze, de- 
ſcended to 543 when, being immediately removed into the ſame ſnow 
and alt, which reduced the water to that ſtate at firſt, the ſpirit deſcend- 
ed very ſwiftly, but afterwards more flowly, till it fell to the very bot- 
tom of the ſtem; *rwas then removed into the ſame glaſs from whence 
we took it, wherein were many looſe pieces of ice; nevertheleſs it ha- 
ſtily aſcended at the firſt, and was, preſently after, impelPd to the former 
height of 5 * diviſions. 

b. The condenſation of liquors, by ſuch degrees of cold as are pro- 
curable among us, is nothing near ſo great as might be imagin'd. On 
a cold day, but not froſty, having very carefully weigh'd a ſmall round 
veſſel of clear glaſs, furniſh'd with a long ſtem, and found its balance 
to be one ounce, one dram, 56 x grains, we fill'd its round part with 
well rectified oil of turpentine, till it aſcended a little way up the 
tem; exactly marking its ſtation, with a diamond on the outſide of 
the glaſs: we then put them both into the ſcale, and found them to 
weigh two ounces, ſeven drams, 34 * grains; when gradually pouring 
in + dram of oil, mark'd how high it reach'd in the pipe, and ſo conti- 
nued to add ſeveral parcels of the ſame fluid, always carefully weigh- 
Ing each quantity, and marking its height on the outſide of the glaſs, 
till the liquor and glaſs together weigh'd three ounces, one dram, 
4 grains. The little bolt-head was now placed with its ſpherical part 
In a wide-mouth*d glaſs of fair water; when, by laying ſnow and 
lalt around it, we made the water begin to freeze, till a little ice was 
produced thereon ; then carefully marking the part of the ſtem where- 
to the oil had deſcended, we transfer*'d the bolt-head to a mixture 
of ſnow and falt, where 'twas kept for an hour or two, till we per- 
eivd it fall no lower; and marking this ſtation alſo, we after- 
vards removed the glaſs into a warmer air, till the oil had regain'd the 
ligheſt mark from whence it began to fink. We next gently pour 
ed out of the bolt-head, into a very ſmall glaſs nicely counterpois'd 
in very tender ſcales, fo much of the oil till the remainder reſted, 
Wainſt that mark of the ſtem, whereto it fell when the water began 
to freeze, which amounted to 9 4 grains, tho' we might ſafely call 
them ten. After this, we poured more oil out into the ſame little 
glaſs, till what was left in the pipe, ſtood even with that mark where- 
to the ſnow and falt had ſunk it; which parcel of oil happen'd to be 


very nearly of the ſame weight with the former; fo that the artificial 
| way 


gn to freeze at the top, bottom and ſides, whereupon the tinged li-Pays1cs. 
quor ſubſided 53 diviſions, which were half inches; then being taken 


Pays1cs. way of freezing, employ'd in this experiment, made the oil ſubſide 35 
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—— much, after it had been refrigerated and condenſed by a degree of cold deg 
| cm of congealing 5 that degree of cold had been able 9 gin“ 
condenſe it at firſt, And, laſtly, having deducted the weight of dhe wel 
glaſs from that of the whole oil and glaſs together, to gain the Weight gral 

.of the oil alone; and having divided the weight of the whole oil, fir * 
by that of the former parcel of ten grains, and then by the weight f ˖ 

the ſecond; we found that rectified oil of turpentine, of a moderu EE 

temper, expoſed to a degree of cold capable of freezing common water * 

did, by contraction, loſe a 94th part; and that being reduced to as grey 
a coldneſs as ſnow and ſalt cou'd bring it, it even then loſt but about; 

47th part of its bulk. W 
7. Another attempt we made to meaſure the proportion, wheret . 
Water of a moderate coldneſs wou'd ſhrink by the force of ſnow and - 
ſalt, before it began to expand by congelation : and by a trial pu E. 
poſely made with common water in a round glaſs furniſhed with | 3 
long ſtem, we found the water in that ſtem to ſubſide fo very litt * 

as to be inconſiderable; but probably a larger quantity of water and , 

a flenderer ſtem, wou'd have render'd the contraction of the liquer "Tu 
more remarkable. 5 Kring 
8. We allo try'd to meaſure, by the different weight and denſi * 
of the ſame portion of water, the change therein produced between the 3 
utmoſt heat of ſummer, the firſt degree of freezing cold, and the high . 
eſt that art can create. And in order hereto we weigh'd, with a pit * 

of exact ſcales, a glaſs bubble heavier than water, in that fluid, when © 

: it was of a moderate coldneſs, and thereby readily gain'd its propot: 15 
| tion to an equal bulk of that water ; then, by applying ſnow and fal, Eq 
: we made the water begin to freeze, and again weigh'd the bubbl * 
ö therein, to find what proportion an equal bulk of the cooled liqur * 
wou'd bear to the glaſs ; and by comparing theſe two e "7A 
gether, we made an eſtimate of the water's increaſed gravity and el. . 
tity by the action of a freezing degree of cold. In the following ſin. * 
mer, we deſign'd to have weigh'd the bubble in the fame parcel d . 

water, that, by the difference of its weight therein, when render'd gh "4 

by the heat of the air, we might obtain the information we „ 3 
This experiment I, alſo, recommended to be made in 1taly, during 5 tht i, 
ſummer's heat; ſnow being there eaſily procurable at that time: ene 
having hitherto receiv'd no advice of its being perform d, nor been 1 — 
ble to perfect our own experiment, I content myſelf with ſhewing tit froſt or 

ſteps we deſign'd to purſue therein. call ally d 

9. Whether the making of ſuch experiments as theſe, with the om, 

ters of particular rivers or ſeas, may afford any uſeful ii iquor, 

to the greater burthen a ſhip will carry thereon, in winter than 2 "WF char 

ſummer, is an inquiry which I ſhall not here inſiſt on : we may, 2 putfide 

ever, obſerve, that the difference betwixt water cold in the yo ſhed, 

OL. 
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old 


to weigh'd, in common water, a glaſs bubble, whoſe weight in air was 150 
the eins; but in water only 28 + grains, and then by ſnow and ſalt made 
7 that water begin to freeze in an open glaſs, we found the bubble weigh'd 
ö therein not above + grain leſs than before; ſo that if we may judge of the 
4 condenſation of water by the increaſe of its weight, this ſhrunk only a- 
* bout a2 two hundred and thirtieth part of its former bulk. | 


Fea VIII. 


Yut 4 


X. 


eret0 


and ſtance. That heat diffuſes itſelf principally upwards, is a known doctrine, 


* and uſually holds true; whence it might be ſuſpected, that cold had its 
bude tendency chiefly downwards. With relation to this point, we made the 
2 two following experiments. 

* 1. A very thin bubble, made flat at the bottom, that it might be the 
Ly more expoſed to the cold, being filled with water, and ſuſpended by a 
ſtring, at the diſtance of an inch, above a mixture of beaten ice and ſalt, 
wherewith we had half filPd a large wide-mouth'd glaſs, the water 
hew'd no ſigns of being froze, And to this experiment agrees an ob- 
ſervation we made, that a mixture of ice and falt did not congeal 
_ the vapour of the air, at the diſtance of more than half a barley 
corn's breadth, above the height whereto the mixture reach'd in the 


enſity 
en the 
high- 
a pur 


ropot- | 
| glass. 

*. 2, We put a mixture of ſnow and ſalt into a vial with a long neck, 

b the round part whereof was by a weight kept under water, from whence 

. being ſoon taken, the outſide of the glaſs, below the ſurface of the water, 


was found caſed with ſolid ice, and particularly about the bottom of the 


d , to a vaſt thickneſs and hardnefs. 


* 3. From hence, however, I will not poſitively conclude, that the ten- 
1 * dency of cold produced by bodies able to freeze others, is greater down- 
hy os than upwards ; for I ſuſpect it requires more accurate experi- 


ments to determine that matter. How it happen'd I know not, 
that ice in the laſt experiment ſhou'd be much thicker there than 
elſewhere ; for in other trials of the like kind, we generally obſerv'd 
the outſides of the glaſſes to be caſed with ice, or cover'd with hoar- 
froſt on that part directly oppoſite to the ſnow and falt, which mu- 
ally diſſolving each other in part, and falling in a fluid form to the 
Lotto, the undiſſolved part of the ingredients wou'd float upon this 
id quor, oppoſite whereto the external ice generated thereb appear d 3 

or. that as the mixture grew gradually thinner, the belt of ice on the 
1 gen alide became narrower, till at length, when the ſnow was quite diſ- 
5 oed, the ice preſently vaniſh'd. And as in ſuch vials the ice ap- 
dai vo. I. a pear'd 


ing tht 
4 but 
been t- 


ing tie 


the M 
tion, 8 


18 degree, and that of the uſual ſtandard, is not ſo great as ſome have ima- PR VYSI0S. 
ind; for having, on a day, wherein fell ſnow intermixed with rain, 


We come now to confider in what line of direction the refrigerating Experiment, 


power of cold bodies acts with the greateſt force, or to the greateſt di- relarisg to the 
tendency or di- 


rection of cold, 
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Pavs1cs. pear'd not, as we ſaid, more than the breadth of half a barley corn 3. 
Above the mixture, ſo neither do I remember to have ſeen it much fy. 
ther below it; from whence it may, with ſome probability, be ſuppoſed, 


that the coldeſt bodies diffuſe not their freezing power to any conſiders. 11 
ble diſtance, either upwards or downwards. U ah 
4. But the preſent experiment having been made under water, 280 ab 
the others in the open air, I dare not, without farther trial, determine Ko 
how much this difference of the medium may alter the caſe in the diff. : 
ſion of cold; eſpecially ſince we ſhall preſentiy ſee, that frozen egg, 3 
ſuſpended under water, were every where equally ſurrounded with a cn "my 
of ice. a 8 
5. A principal obſtacle to the progreſs of the hiſtory of cold ſeems y 5 0 
have been, that the common method of freezing by ſnow and falt,j * 
apt, like the ordinary froſt, to break the glaſs veſſels employ'd; for i moſt 
both caſes the fluid beginning to freeze at the top; and the property af "> 
glaciation being to diſtend the liquors it affects z when the upper cruſt a 1 
ice is grown thick, and bears hard with its edges againſt the ſides gf . 
the veſſel, it makes a greater reſiſtance to the farther expanſion of the yery © 
fluid, as that is ſucceſſively frozen; whence the containing glaſs j 3 
ily burſt. . 
_ For this reaſon, I contrived to freeze the water from the bottom up- * : 
wards, by mixing the ſalt with that part only, of the ſnow which ws other | 
to lie under, and about the lower part of the glaſs placed in it, 1 
By this means the ſnow, contiguous to the ſides, did no more tha try, ke 
cool the water and diſpoſe it to freeze, whilſt that whereon the being | 
glaſs reſted, being mix'd with falt, converted the adjacent liqua bo of 
into ice, and ſo raiſed the incumbent fluid; which I cou'd allo freer \ ſpeck 
without danger of breaking the glaſs, by barely applying the mixture ge 
to its ſides, ſo as not to let it reach too near the ſurface of the Le egg 
nor, whoſe upper parts were thus kept fluid to the laſt, and ther-. ate q, 
five. capable of being impelPd, gradually upwards, by the expanſir 3. U 
force of the lower. 8 - en cop 
N 7. No nicety of proportion need be obſerved in the quantities d e, FS 
the ſalt and ſnow made uſe of; neither is it requiſite they ſhou'd be in * 
timately mixed: a third or fourth part of the former, to one of the h r e. 
ter, ſucceeds well. I ſeldom add ſalt to all the ſnow, at once, unleh! ks by 
deſire M immediate congelation ; and by the method above-mention's onſider: 
I procure ice on what external part of the glaſs I pleaſe. And let it v8... f 
obſerv*d, that beaten ice will freeze in this caſe as well, if not bette d that 
than ſnow; for which reaſon, I promiſcuouſly uſe either of them with bo: dis 
falt, for the ingredients of our freezing mixture. jc 8 
| | ade, 
5. Ha 
the fe 
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near the fire, but if immerſed in cold water recover their natural ſtate 


1. An egg that weigh'd twelve drams and one grain, being wrapt up 
in wax'd paper, and frozen with ſnow and ſalt, loſt four grains; 'twas 
then put into a diſh of fair water, where it gain'd ſuch a coat of 
ice, as cauſed the whole to weigh fifteen drams, nine grains; then the 
ice being taken off, and the ſhell very well dried, the egg weigh'd 
twelve drams, twelve grains. At length we broke it, and found it 
almoſt entirely thaw'd. When froze, it floated in water, but ſunk when 
thaw'd. 

2. We placed two eggs, ſtrongly frozen, in a room where there 
was 2 large fire, one of them plunged in a deep wooden diſh full of 
very cold water, and the other upon a table near it, about two yards 
from the fire; when, perceiving that in the water to be cruſted over 
with ice, we took it out, freed it therefrom, broke it, and found many 
little parcels of ice remaining upon ſome part of the white; while the 
other part of the ſame, and the whole yolk, appear'd nearly of the 
lame conſiſtence, as if they had never been frozen ; but the egg that lay 
dry, had both its white and yolk entirely frozen; the latter whereof, 
being as hard as if it had been over-boil'd, ſhew'd us, when cut 
ro! the middle, ſeveral concentrical circles of different colours, with 
wee {pcck much whiter than any of them, in its center; which laſt circum- 
＋ ance was perhaps accidental. By the way, we only once obſerved fro- 
, en eggs to ſwim; and that when ſuch eggs were broken, the white 
; pl lated, and the yolk ſunk. 

any 3. Upon repeating the ſame experiment, we were convinced, that fro- 
ten eggs will thaw much ſooner, ceteris paribus, when immerſed in wa- 
er, than when ſurrounded only with air. 

4. Suſpending a frozen egg under water, at a diſtance from the ſides 
| the containing veſſel, its icy coat over-ſpread the thread whereby 
"as hung; and we found that coat of an uniform thickneſs, tho? a 
onſiderable quantity of ice was generated at a ſmall diſtance herefrom; 
ich ſeem'd to owe its origin to the ſame cauſe; yet we cou'd not 

d that it any where adher'd to that which immediately cover'd the 
g: 'tis poſſible, however, its rudiments were parted from the egg, by 
1 motion communicated to the table whereon the experiment was 
ade. | 
5. Having expoſed ſome pippins, all night, to freeze, and put them 
the following morning, into a baſon of very cold water, that ſtood 

Hhhh 2 in 
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Tis a tradition, that frozen eggs or apples are ſpoiled by being thaw'd £xprriments 
= and obſceronti- 


| b ons, With re- 
Upon more reaſons than one, we thought fit to try the experiment; but "ef page Eng 
the event did not anſwer our expectation : however, after ſeveral attempts, /ervation and 


length brought it to ſucceed. deftrution of 
cy ph S bodies by cold. 
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Pays1cs. in a warm room, they were ſoon ſurrounded with caſes of ice to 1 con 


— ſoerable thickneſs; and here we obſerved, that the immerſed part of n ; 
floating apple was thicker coated with ice than what remain'd ah | wot 
that the extant part ſeem'd alſo harder than the other; that one beine on fr 
2urpoſely laid on the outſide of the bafon, appear*d in cutting to h- had | 
Rnd and more frozen than thoſe which had been plunged under in the 
water; the latter proving almoſt as ſoft as pippins that had never he ſtove 
froze, but particularly 1n their external parts; laſtly, that neither the; that 
nor frozen eggs, notwithſtanding their great congealing force, upon th. MM therci 
contiguous water, appear*d to detain or freeze the vapour of the air, x 12, 
ice and ſnow mix'd with falt, and included in glaſſes, very remarkz- « wh 
bly do. « On 

6. After freezing ſome eggs in ice and ſalt, till their ſhells crack d, we « wh 
plunged one into milk, two into a glaſs of beer, and two more into a gl « plu 
of ſack ;. but none of them produced a grain of ice. Some others being oe 

immerſed in vinegar, the ſaline part of the liquor began to diſſolve their « put 
ſhells, whilſt the cold of the ice therein was unable to freeze any pur « his 
of the fluid. | 13. 

7. I alſo deſign to try whether pieces of iron of different ſhapes an duced 
magnitudes, expoſed for ſeveral nights to the freezing air, and afterwards water, 
immers'd in water, wou'd produce any ice; for the froſt ſeems to affe ſhall 1 
ſuch bodies. And I have been aſſured, that a large cheeſe being buriel 14. 
in water, in a cold country, was immediately cover'd over with ice. Bu diſord 
for want of a froſt ſufficiently durable, I cou'd not obtain my deſir. that, | 
However, I kept large lumps of iron and other metals, pieces of gal, other 1 
and ſome ſtones of a proper ſize, for a conſiderable time, longer in ſnoy ſlanc2 
and falt, than wou'd have ſuffic'd to cauſe eggs, apples, &c. to produc: WA to cnq 
plenty of ice upon being thaw'd in water; yet we found nothing of thi the del 
kind upon any of the ſeveral mineral bodies mention'd, tho? kept log difiere: 
cover'd in cold water. | where1 

8. Ice and the juice of pippins well ſhook together in a ſingle vial, ed: fo 
duced abundance of dew, but no ice; | lubſtan 
9. Ice and the white of an egg gently beat into a liquor, did the lik; while t 
but theſe trials ought to be repeated. | | trefacti 
10. That frozen apples are better preſerved by being thaw'd in watet, 15. 
than before the fire, we are bined by ſeveral trials; and cou'd not Part ot 
wonder to fee how great a putrefaction was cauſed in theſe bodies by u bees a 
ing them ſuddenly ;. but in eggs the experiment is not. ſo eaſily or ex] '"ereto 
ditiouſly made. * ſerv; 
11. This obſervation ſeems to hold equally in the bodies of n preſ 
when froze. *Tis commonly found in the cold northern climates, | 'clates, 
if any perſons, whoſe limbs are froze, approach the fire too haitily, “ varr: 
thereby endanger the loſs of them. Upon many of us,” ſays Capt * tho? 
James, the cold had raiſed bliſters as big as wallnuts ; which . bor 


attributed to our coming too haſtily to the fire.” And, ho 
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fore, the proper method is, to waſh the frozen part in very cold water, or Pa vs1:cs.. 
vb it well with ſnow, before the perſons thus affected enter a hot room. 


[ you'd willingly have tried the effects of different kinds of thawing up- 
on frozen beef; but failed of an opportunity. An intelligent perſon who 
had lived in Muſcovy told me, that having two very large cheeſes frozen 
in that country, he thaw'd one of them in water, and the other in a 
tore; whereby the former became much the better of the two: he added 
that the cheeſe thaw'd in water, preſently acquired a cruſt of ice 
erein. 
g 12. Hildanus, in his treatiſe of gangrenes, tells us, “that a nobleman, 
« who had travelPd in the more northern regions, aſſured him, he there 
« once found' a man upon the road ſtiff, and almoſt froze to death; 
« whom, having carried him to an inn, the maſter thereof preſently 
« plunged him into cold water, whereby his whole body was covered. 


« oyer with ice; then having drank a glaſs of ſpiced hydromel, he was: 


« put to bed, where he ſweat and recovered ;. but loſt the firſt joints of 
« his fingers and toes. 

13. The experiments lately delivered, wherein ice was ſpeedily pro- 
duced on the outſide of frozen eggs and apples, by immerſing them in cold. 
water, ſeem very well fitted to diſcover the cauſes of congelation; but I 
ſhall not here build any hypotheſis upon them. 

14. Whether bodies be froze by the admiſſion of frigorific atoms, that 
diſorder the texture of the frozen body, or the abſenc2 of ſome matter 
that, before congelation, more ſtrongly agitated their parts, or in what 
other manner ſo2ver ; *tis manifeſt that the nature of the congealed ſub- 
flance is greatly alter*d from what it was before. Tis, therefore, proper 
to enquire how cold affects bodies, with regard to their preſervation and 
the deſtruction of their textures. But the nature of particular bodies, the 
different degrees of cold whereto they are expoſed, and the different times 
wherein the condition of each is examined, muſt here be carefully regard- 
ed: for we find that a moderate degree of this quality, preſerves many 
ſubſtances; and that glaciation deſtroys or prejudices ſeveral others: tho“ 
while the froſt continues in them, it, almoſt univerſally, prevents pu- 
trefaction. 

15. That a moderate degree of cold, conduces to preſerve the greateſt 
part of inanimate bodies, is generally acknowledged; nor, perhaps, 
does any degree of this quality below freezing, ſpoil what is expoſed 
thereto. At Modena,“ ſays Bartholin, < they lay up ſnow in their re- 
« ſervatories, where I have ſeen them, during the heat of ſummer, long 
* preſerve the fleſh of animals from corruption.” And Captain James 


relates, that on the 9/h of May, he drew up from under. water, five 


* barrels of beef and pork, four buts of beer, and one of cyder, where,, 

* tho* they had lain all the winter, he found them never the worſe 

* for it.” He mentions it alſo, as a remarkable thing, that a _ | 
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Pn v sies. which had lain buried in ice, during the whole winter, was ſound 
4 ——— on being thaw'd in | 


their ſword, and all lay in different poſtures. 
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Tune.” * 

16. Bartholine, alſo, relates from Sminlerus, that “a large quantity of 
« ſnow, falling from a part of the Alps, buried above ſixty $w:!z ſoldict 
« of the company that happened to be there, marching over them. In 
« which caſes, the bodies lie till the beginning of the ſummer, when the 
* ſnow, being ſomewhat diſſolved, they are found freſh and uncortupted. 
% And of this,” adds he, „I my ſelf am an eye witneſs,” 

17. Many inſtances might be produced to ſhew that moſt inanimate 
bodies, while actually froze, will diſcover no putrefaction; and the thing 
it ſelf ſeems reaſonable : becauſe, whether the fluid parts are here wedge 
in by the intruding ſwarms of frigorific atoms, or whether thoſe reſtle; 
particles that keep a body ſoft or fluid, are called forth by the cauſes of 
glaciation z there muſt be an unuſual reſt in the moveable parts of ſuch 
tubſtances, as are either the cauſe or neceſſary attendants of cor. 
ruption. 

18. An ingenious man, who had made ſome ſtay upon the coal 
of Sweden and Denmark, told me, that dead bodies would, there, of 
themſelves, keep untainted during the froſty ſeaſon ; that is, for three 
or four months together. Bartholine informs us, that the bodies of men, 
kill'd during the hard weather, remain {tiff in the poſture wherein they 
expired. © After a great ſlaughter of the enemy,” ſays he, in the 
battle fought near our city, Feb. 11. 1659. the field was found ſtrew' 
« with ſtiff carcaſſes, ſome whereof ſhew'd anger in their faces, ſome 
had their eyes lifted upwards, and others ſeemed threatning a blow with 
And when, in the fol. 
“ lowing ſpring, it began to thaw, an entire man roſe up from the bot. 
tom of the ſea, (that had been frozen) ſitting on his horſe, and hold. 
ing ſomething in his hand,” Near ſix months,” ſays Captain Fame, 
« after our gunner was dead, and committed to the deep, at a confiders 
< ble diſtance from the place we were now in, May 18. our maſter efpied 
* his corps in the ice under the gun-room ports; whence having dug him, 
« we found his ſcent no more diſagreeable, than when firſt thrown ove! 
e board; but his fleſh would ſlip up and down his bones, like a glore 
on a man's hand.” 

19. Some Engliſh relate, as we find in Purchas, of the Sami, 
« that they buried their dead on the ſides of the hills, and raiſed : 
<< pile of ſtones, ſo looſely over them, that the bodies appear tho; 
« but the air is ſo piercing, that it keeps them from putrefaction. 
The fame author ſays, in the deſcription of Meland, <* that the methol 
« of managing 


« whereof is ſuch, that they are thus hardned and 


uncorrupt 


fiſh there, is, having firſt taken out their bones and 
* bowels, to throw them on heaps in the open air; the pur 
preſerved bet 
ter than by ſalt.” The phyſician to the emperor of Ruſſia, told mh 
that dead bodies, if thoroughly frozen, wou'd with them contin 
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ſon of elks, at Moſcow, untainted, tho* it came without ſalt, ſome 
hundred of leagues 3 and that all fleſh, when well frozen, would re- 
main ſweet for a very long time; that, when kept congealed too long,- 
it grew dry and inſipid, and would not afford ſo good broth as meat 
that had never been frozen; and that if leiſurely thaw'd, it receives 
far leſs damage, and will roaſt well ; but if laid to the fire be- 
fore *twas uncongealed, it wou'd neither roaſt nor eat tolerably, but con- 
tinue raw in the middle, tho' kept there turning ever ſo long upon. 
the ſpit. 

Th farther remarkable, what the merchants of Copenhagen, who trade 
to Spitzberg, in Greenland, relate, that the extreme cold of thoſe parts, 
« will ſuffer nothing to putrefy or corrupt; ſo that corps there, continue 
« ſound and entire for thirty years — burial.” 

20. Whilſt bodies remain frozen, the cold, probably, by preventing 
that irregular motion and avolation of their particles, whence corruption 
proceeds, may keep its pernicious effects from appearing ; but when once 
that 3 is removed, many ſubſtances immediately diſcover a diſ- 
compoſure of their texture thereby occaſion'd, This, in ſome caſes, 
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they will be manifeſt to the ſight: thus by freezing an ox's eye, the cryſtal- 
the line humour loſes all its tranſparency, and appears perfectly white through- 
2 out. The perſon, alſo, who made the experiment with the two frozen 
ome 


cheeſes, obſerved both of them to be manifeſtly impaired by the cold ; tho? 
one much leſs than the other. 

21, The Dutch ſailors likewiſe,” ſays Gerat de Veer, when they 
« winter'd in Nova Zembla, had their ſtrong beer ſo frozen, that they were 
* obliged to melt it for uſe ; the ſpirituous part whereof being fluid, like 
« yeaſt, and too fiery to be drank alone, they mixed it with the diſſolved 
* ice, which neither then, nor before, had any ſtrength or taſte,” 
And Captain James relates, that having in his cold ſtation, reſerv'd 
* ſome Alicant wine, till the ſpring ; when, mixing it with water, it 
i Nw but a very weak liquor; having loſt its virtue, by being 
frozen.“ 

The Ruſſian emperor's phyſician inform'd me, that when ſome very 
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a ſtrong French claret, that was frozen, came to be thaw'd, he found its 
aten eolour tolerable, and the liquor very little impaired ; that a weaker ſort, 
= ' WW") this means, loſt its colour, and became much worſe ; but that the third 
1 ' 


part of them remained uncongealed : whence the cold, whereto they were 


methal Expoſed, appears to have been nothing near ſo violent as that experienced 


nes ue the Hollanders and Captain James. The ſame phyſician, likewiſe, 
Pa told me, that having a quantity of ſtrong beer, in great part frozen, he 
* 1 me found the ice to retain ſome taſte of the hops, tho? it ſeemed diſpirited, like 
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uncorrupted till the thaw ; tho? it happened not for four or five months PH vs1 cs. 
after the death of the perſon : he added, that he had received the ven. rv 


PR vsIcs. 8 
less cold than Miſcovy, he obſerved ſome beef, which, having | 
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22. A man of learning, told me, that in a Northery <1, 
of © 


2 5 cen 
very long frozen, was almoſt inſipid when it afterwards came +, 


be eaten; and that the broth it afforded was little better than com. 
mon water. 

23. I deſigned, but wanted opportunity, to try whether ſome py. 
ticular plants and parts of the Materia Medica, with whoſe ſpecific vir 
tues I was acquainted, would looſe their reſpective qualities by à tho. 
rough congelation, and different methods of thawing ; as whether, for 
inſtance, thaw'd hart's-horn, the quantity and ſtrength of whoſe ſalt and 
ſaline ſpirit ſhould, before its freezing, be tried by diſtillation, wou'd, 
after having been long congealed, yield, by the ſame treatment, a like 
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proportion of thoſe ſubſtances. We had, alſo, thoughts of making cn. ww 
periments with amber and load-ſtones, to ſee whether the moſt intenſe TH" 
degree of cold, long continued, would affect the attractive faculty of the wou'd, 
former, and the attractive and directive virtue of the latter. able h 

24. Credible teſtimonies are not wanting to ſhew, that intenſe cold mz the col 
have very conſiderable effects upon the texture, even of ſolid and durable if they 
bodies. *Tis commonly allowed, that mens bones are more apt to break, and file 
by falls, in froſty weather, than at other times; and 'tis uſually found both bt 
that the ſteel laths of croſs-bows, are render'd fo brittle by cold, that fit for « 
more than ordinary care is required to prevent their ſnapping in the win- 0 acqu 
ter: and I am, alſo, inform'd by an ingenious overſeer of buildings, quently 
that thoſe who deal in timber, ad it cleaves more eaſily in hard, than while tl 
in open weather, But theſe effects of cold, are trifling to what may be nas to 
met with in more intemperate regions. oded | 

25. Captain James ſays of the timber he uſed in Charlion-Iſland, © thi reſent 
« every piece was thaw'd in the fire, before the carpenter cou'd work it; ioaſted | 
and that they were obliged to thaw the ſtanding trees, in the ſame Wn Rf 
% manner, before they could fell them.“ | ; anc 

26. Two different perſons alſo aſſured me, that in extreme froſty uth w 
weather, they had obſerved the timber of the wooden houſes in MIA. moſt f 
_ to 2 with a loud and ſurprizing noiſe, but eſpecially in the ly ha 
night. for the 

The above-mentioned phyſician told me, that the ſtones uſed for build: th ſno 
ing in Ruſſia, were frequently reduced to duſt by the cold; and that he Us affe 
had often, in ſharp froſts, eſpecially if unattended with ſnow, heard prick 
during the night, the trees cleave and crack with a frightful noiſe ; tht 29. *] 
the out-ſide of the fir- trees, uſed in their buildings, ſometimes did e by le 
like; and that both of them would thence receive large gaping cleits, en off 
which continued till the thaw ; when they would cloſe up again of them N repe 
ſelves. 30. A 

27. Anda 9 who lived for ſome years in one of the coldet ¶ ck at 1 
plantations of the Vaſt-Indies, aſſured me, he had found the bricks i: or, it 
employ'd in building, very apt to ſpoil by the long and veheme maining 


froſt * OL, 
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exceſſive cold of the climate, that crumbles the bricks, and moulders 
them away. Tis may ſcem the more credible, ſuppoſing no defect in 
the bricks, if what a learned and credible author relates be true, as to the 
wer which freezing cold had to break even ſolid marble. Nay, Olaus 
Vormius declares, that even braſs inſtruments have been broken by the 
cold. And to this we may add, that the Dutch, in their ſtay at Nova 
7:mbla, found ſome of their beer barrels, with the iron hoops of others, 
frozen to pieces : tho? this effect was not, perhaps, immediately owing to 
the froſt, but the expanſion of the liquor in the veſſels. | 
28. General Drummond aſſures me, he has ſeen ponds frozen ſtrong e- 
nough to allow cannon to pals over the ice thereof, while they yet con- 
uind plenty of live fiſh, which, if caught and packed up immediately, 
vou'd, of themſelves, continue ſweet for about a month. Twas remark- 
able here, that the fiſh, being drawn out of the water, and expoſed to 
the cold air, were immediately frozen as ſtiff as a board; when, ſaid he, 
if they had been thaw'd by a fire, that would have quite ſpoiled them: 
and ficſh, by the like treatment, becomes incredibly hard and tough; but 
both being kept in cold water, they will there thaw, become tender, and 
ft for dreſſing; tho* in thawing them, the General had not obſerved them 
0 acquire a coat of ice. The ſame perſon farther told me, he had fre- 
ently ſcen men with their noſes and upper part of their cheeks frozen, 
chile they themſelves were not aware of it: the remedy for this, he ſaid, 
to rub the frozen parts with ſnow; a warm room, being carefully a- 
vided before its application. In Lapland, it ſeems, they have another 
reſent remedy to reſtore frozen limbs, by anointing them with the fat of 
baſted cheeſe made of deers milk. But the other is the general practice 
n Ryſia, as I am inform'd by the phyſician to the Emperor of that coun- 
ty; and the Doctor told me he had diſcourſed with a man, who in his 
uth was frozen all over, by quitting his ſled, and uſing exerciſe *till he 
moſt ſweatz and then returning to the fled again: and thus he might 
ply have died, had not the company accidentally obſerved his condition 
for the perſon who is froze, ſeldom finds it himſelf) and rubbed him over 
th ſow. He told the Doctor, that during the whole time of his being 
us alfected, he felt no pain; but as he recovered, perceived ſuch a kin 
picking as happens in a part benummed by leaning upon it. 
29. *Tis the * in Ruſſia, to thaw their frozen fiſh before they dreſs 
by letting it lie in cold water, *till cover'd with ice, which having 
en off, they lay it in other water, and again take off the ice; and this 
Ky repeat, *till no more ice appears. : 
30. A phyſician of my acquaintance, having purchaſed ſome Malaga 
ck at Moſcow, which was drawn from a frozen hogſhead of the ſame 
wor, it proved much better and ſtronger than was expected; but the 
maning part of the ice being thaw'd, was little more than phlegm. 


vor. I. 1111 The 


froſts of the winter there; and *twas uſual, he ſaid for the brick-houſes of Pnys1cs. 
theſe parts to decay much ſooner than ours; which he attributed to the wed 
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Pn vstfcs. The Doctor, alſo, obſerved, the like to happen in ſome other liquor. 
he did not, however, find that the ſpirituous part always retired t 
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the center of the veſſel, but that it lay ſometimes interſperſed among cong! 


the ice. 


31. Some ſailors having left a barrel of ſtrong beer on ſhore in Gren 5 
land, found it at their return thither, the year following, very hard fro ' k 
: _—_ a rea 
zen; but running a heated ſpit into the middle of the ice, there iſſucd deſert 
out a turbid liquor, that was exceeding ſtrong and ſpiritubus, whilft che ſhoulc 
frozen part was almoſt inſipid. ſerve 
32. General Drummond acquaints me, that the French, and ſometime, are of 
alſo the Spaniſh wines, yearly brought from Archangel to Moſcow, are ſo heno 
frozen at their arrival thither, that the owners are obliged to ſtave the . 
caſks, cleave the ice with hatchets, and ſend it away in jars; and when cation 
this is deſign'd to be reduced to liquor again, they place it in another the ic 
caſk, and bury it deep in ice or ſnow, where it gradually thaws, with. water 
out receiving much damage. expanſ 
a prop 
X, wy 
the ice 
Fxperimens I. That water and other fluids are condenſed by cold, in proportion the ui 
relating to the to the degree wherein that quality affects them, has been generally a. veſſel. 
—_— low'd ; till ſome ſpeculative men of late, queſtion'd the truth hereof, -es b 
aqueous fluids On account of the levity of ice, and maintained that body to be not con- iis of 
in freezing. denſed, but rarified water. froſty 1 
2. And, indeed, if in our method of freezing water, from the bottom Minot per 
upwards, a bolt-head, fill'd till the fluid reaches into its ſtem, be em- Miſt if 
ploy'd, the ice will aſcend much higher than the water did before it ws 621d, 
froze; and upon the gentle thaw of that ice, the fluid it turns to, will es wo 
deſcend to the height it ſtood at, before its congelation began. 6. B 
3. There are other ways to manifeſt the expanſion of water by rer nich co 
ing. Having poured a proper quantity of water into a ſtrong cylindr- hat I 
cal earthen veſſel, we expoſed it, uncovered, both to the open air i adden!! 
froſty nights, and the operation of ſnow and ſalt; and obſerved that ti N othe 
ice produced in both caſes reached higher than the water before 'ws riſe bre 
froze. And if a concave cylinder, made of any compact matter, bs both 
lightly ſtop'd at one end with wax, and filled with water at the other, WP" the n 
and then that, alſo, be cloſed in the ſame manner; if, I ſay, this pig ore er 
be fuſpended in air ſufficiently cold, the contain'd water will be flo pals, ot 
and the ſtopples at both ends, or at leaſt at one, will be tüm oth th 
out; and a rod of ice appear thereat, in continuation with ben 
tube. 7. N. 
4. Having cauſed ſome large ſtrong bottles to be fill'd with a congeh FP” ©! 
ble liquor, (excepting their necks which contain'd ſallet oil,) I obſer oiſture 
that, during a very long and ſharp froſt, the contain'd water wa g 
far expanded by congelation, that it not only thruſt the corks, but 8, M. 
the congealed oil, together with the frozen water, out of the necks! 8857 10 


wh 
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«hile there appeared, above the upper part of the bottles, cylinders, fe- 


congealed water, with the corks on their tops. 

;. But *tis ſaid, in defence of the vulgar doctrine, that the cold of 
the external air, contracts what is contain'd in the glaſſes, when the 
break in froſty weather, and burſts the ſides thereof, to fill the ſpace 
deſerted by the ſhrinking of the internal fluid; for fear a vacuum 
hould be left in the glaſs. The preceeding experiments, however, may 
frye to ſhew the contrary : and tho? veſſels —— half filled with water 
re often burſt by this means; we have ſufficiently accounted for thac 
phenomenon, without the help of a Fuga vacui, or the weight of the 
external air, by the bare expanſion of the contain'd liquor; the gla- 
cation whereof begins, as we have formerly faid, at the top; where 
the ice firſt ſtrongly preſſes againſt the ſides of the glaſs: whence the 
water is preſſed between that and the bottom; and conſequently by its 
expanſive force in freezing, burſts the including veſſel, if it make not 
1 proportionable reſiſtance. But farther, if water be frozen in a broad 
veſſel, that is too ſtrong to yield to the force of the froſt, the ſurface of 
the ice contiguous to the air, will riſe convex; the expanſive power of 
the fluid prevailing there more than againſt the ſides or bottom of the 
reſſel. And, laſtly, having carefully ſealed three very light and thin 
glaſs bubbles, of different ſhapes and ſizes, whilſt the air, within them, 
was of a convenient temper, we expoſed them ſometimes to very 
froſty weather, and at others, to a mixture of ſnow and ice; but could 
not perceive, that any of them were ſo much as crack'd thereby; ſo 
that if the included air was here, according to the popular notion con- 
lenſed, the ſpace it deſerted was a vacuum; whence conſequently the bub- 
les would have been broke. 

6. Having filled ſeveral long vials to the lower part of their necks 
vith common water, and left them all unſtopp'd ; not only one of them 
hat I ſtir'd up and down in a mixture of ice, ſalt, and water, was 
ſuddenly broken upon the congelation of the contained water; but ma- 
py others that were expoſed to freeze more leiſurely in the air, were like- 
riſe broken to pieces by the expanſion of the freezing water ; as appear- 
a both by the gaping cracks, and becauſe the ice was conſiderably riſen 
n the necks, above the former ſtations of the water: and if it had been 
ore eaſy for the included water to gain room, either by ſtretching the 
laſs, or 3 the ſuperficial ice congealed, at firſt, in the neck, or by 
doth theſe means together, than to break the vial, it would, probably, 
ave remain'd entire. 

7. Not only water, but other moiſt bodies expand by cold. When 
pon expoſing eggs to a ſufficient degree of this 2 the contained 
oiſture was turned to ice, it burſt the ſhells aſunder, and occaſioned 
many gaping cracks therein. | | 

8, Milk, urine, and Rbeniſb wine, being ſeverally expoſed in glaſs- 
, to freeze, they were not obſerved to ſubſide before they "_ 
T1112 ; | the 


reral inches in height, conſiſting partly of concreted oil, and partly ** vs ies. 
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Pnysrcs. the urine began to ſwell much later than the other two, tho', at length, 
== — aſcended much higher than they; the wine roſe an inch above its mark 

milk two, and the urine fix or ſeven. | ; 

9. We pourcd a ſtrong ſolution of Dantzick vitriol, into a cylingj, 
cal tube, ſealed at one end, till it roſe to the height of ſix or eight inches 

therein; then freezing it with ſnow and ſalt, the liquor became ve 

opake, and appeared as if it had been wholly turned into vitriol, «. 
cept a little that remained at the bottom, tranſparent and fluid; while the 
ice here roſe conſiderably higher than the ſolution did before congelation, 
»Twere worth trying whether even firm, ſolid bodies, would not dilate 
with a ſomewhat exceſſive cold. The inviſible moiſture in the air, befor 
rainy weather happens, apparently alters the dimenſions of doors, win. 
dow-ſhuts ; and ſuch wooden work as has not been well ſeaſoned. Much 
more water is uſed to make bread than what exhales in the oven, ye 
the remaining water is inviſible; and thus, hart's-horn, ſpunge, aud 
many other dry bodies, afford, by diſtillation, plenty o: phlegm, which 
cannot be wholly attributed to the operation of the fire upon them, was 
Such conſiderations make it probable, that the moiſture actually exiſting 


in ſolid bodies, may diſpoſe them to ſwell in freezing. This experiment, cauſe 
carefully made, might _=_ light to the ſtrange phenomenon, obſerre red t 
by the Dutch in Nova Zembla, where their clock, ſays Gerat de Ver, cover 


was fo frozen by the cold, that an additional weight would not make it 
go. And the ſame thing is related by Captain James, to have happened 
both to his clock and watch ; tho? they were conſtantly wrapped up, ina 
cheſt that ſtood by the fire ſide, This effect, indeed, might poſſibly pro 
ceed from other cauſes ; but if, as we formerly obſerved, the froſt can 
get into metals, it may alſo diſtend them; from whence, in this caſe, tht 
correſpondence between the parts of the clock, that is neceſſary to its m its re 
tion, may be deſtroy*d : thus I have ſeen the exact parts of an iron in 
ſtrument, would by no means fall in with each other, when expanded by 
heat. | 
10. Having almoſt filled a bolt-head, whoſe ſtem was purpoſely dram 
very ſlender, with water, and placed it in a mixture of ſalt and in 
the water immediately appeared to be a very little depreſs'd; tno' i 
afterwards fell no lower, nor exhibited any other phenomena d 
freezing water, except that when the fluid began to congeal at ti 
bottom, it had a manifeſtly quick aſcent. We, therefore, cauſcd th 
bolt-head to be made with its foherical cavity 3 + inches in diameter, 
ſtem no thicker than a raven's quill ; and filling this to a proper hep 
with water, we obſerved upon immerſing the glaſs in dne jam 
kind of mixture, that the water inſtantly aſcended the length of 
barley-corn in the ſtem, with the utmoſt velocity; after which, ü 
water ſlowly ſubſided again to its former ſtation : which agrees 
well with the ſuppoſition of the Florentine virtuoſi, who imagine 
ſudden a change muſt proceed from the contraction of the _ 
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preſs'd ſoon after its firſt ſubſiding, before it began to riſe ; tho? I have 
formerly found water to ſuffer ſome degree of condenſation by the action 
of a frigorific mixture, before it began to yield any ice. We farther ob- 
ſerved in this experiment, that after the ſinking, or immediately upon 
the firſt riſe of the water, the ſurface reſted a while in the ſame place, 
till the upper part of the water began to aſcend by reaſon of the glacia- 
tion of the lower; but this pauſe was very uncertain in its duration, ac- 
cording to the different ſtrength of the action of the mixture on the ad- 
jacent water. The fluid beginning to freeze here, roſe with a ſurprizing 
velocity up the ſtem; ſo that in the ſpace of a minute, it would often 
ſhoot to the height of ſeveral inches ; and would, probably, have riſen 
much higher, i, the ſtem had been of a ſufficient length. In all the re- 
petitions of this 1 I never ſaw any conſiderable intumeſcence 
of the water immediately precede glaciation ; but the aſcent of the fluid 
was always attended with, if not 13 by the actual freezing of ſome 
parts of the water that lay neareſt the mixture: which I take to be the 
cauſe of this phenomenon. But ſo ſmall a degree of glaciation is requi- 
red to make the fluid ſenſibly riſe, that it requires attentive eyes to diſ- 
cover it, Laſtly, we remarked with pleaſure, that if the glaſs in this 
experiment, were immediately taken out of the mixture, after the water 
began to aſcend ; the very thin film of ice would be ſuddenly thaw'd 
hereby, and the liquor begin again to ſubſide in leſs than half a minute; 
but upon replacing it in the ice and falt, immediately after the diſſolution 
of the films of ice, the liquor began again to freeze in an inſtant : ſo 
that 1ce has ſhot up into the ſtem, in the ſpace of half a minute from 
ts return; and within a minute and a half more the cavity of the ſphe- 
rical part has appeared filled therewith. ; 


XI. 


liquors, that we could not bring to freeze, the contrary appeared; as 
allo in oil congealed by cold fo that a great difference ought to be 
allowed between water and aqueous liquors on one fide, and oil, and ſe- 
veral other oleaginous, highly ſpirituous, or corroſive fluids on the other, 
45 tO the change of their dimenſions by cold. We have not, however, 
made a ſufficient number of experiments to reduce this matter to a cer- 
tamty; but this, in the general, may be ſaid, we remember no ſenſi- 
ble expanſion produced in any liquor, by cold, but rather a manifeſt 
condenſation, unleſs it were actually froze. 

2. Upon ſurroundin ſpirit of wine, contained in a ſmall glaſs egg, 
turniſhed with a very Tender ſtem, with a mixture of ice and _ my 
ever 
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12's, But, upon repeating this experiment ſeveral times, we could not Pa ys1cs. 
£nd, what they obſerved at Florence, that the water was conſiderably de 


1, It muſt not be univerſally concluded from the preceding experi- Experiments 
ments, that all liquors will expand by any degree of cold whatever; for re/ating to the 
in our trials with ſpirit of wine, Agua fortis, oil of turpentine, and other ©7241 


liquors by A 
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Pauvs1cs. ſeveral hours; it froze not at all, but gradually ſubſided, the length of 


ich in the ſtem; and tho? it afterwards ſeemed to riſe a little, 


it never, during that time, aſcended to its firſt ſtation. 5 

3. Pouring mercury into a bolt-head, till it reached pretty far into 
the neck, which was purpoſely made more ſlender than ordinary, purg. 
ing it of the air it contained, and placing it in a mixture of ice and 
falt ; the cold affected it ſo much, that we difcerned it to move down. 
wards the length of two inches in the neck: which great deſcent can. 
not poſlibly be attributed to the contraction of any remaining air; tho 
it had thereby been reduced to a point. We found, alſo, that the mer. 
cury, tho' not frozen by this means, retained part of its acquired cold, 
for many hours after; for it continued below its original ſtandard, tho 
kept all night in a warm room. 

4. We poured common oil into a ſmall glaſs-egg, with a ſlender ſtem, 
till it roſe conſiderably above the oval part of the glaſs ; then placing a 
mark at the ſtation of the fluid, we ſet the veſſel in ſnow and falt ; where. 
by it ſubſided, till it became quite congealed ; when it appeared ſhrunk 
above an inch below the mark, whereto, upon being thaw'd, it re-af: 
cended. | 
5. This experiment was repeated with nearly, the fame ſucceſs; but 
we now found, that if the glaſs were removed from the mixture to 
any place near the fire, the oil not only thaw'd, but aſcended aboye 
the mark. For a third experiment, we ſealed up the oil in the fame 
glaſs, which gave us ſtill the fame phenomenon. That the congeal- 
ed oil was here really condenſed, appeared from its ſinking in the 
ſame kind of oil cold and unfrozen ; notwithſtanding the ſeveral bub- 
bles of air that uſually adhered to each lump, wherewith we made the 
experiment. This was not only tried with oil, congealed by ſnow and 
ſalt, but with ſome leſs frozen by the bare cold of the open air; but 
the latter appeared to ſink more ſlowly than the former; and lumps of 
it would not continue under ſack, or claret, but if thruſt down here- 
in, preſently emerged. 

6. Whether chymical oils, tho' they alſo ſhrirk with a moderate 
degree of cold, will contract or expand by freezing, we cannot dete. 


mine; the higheſt degree of cold we could procure, proving inſuffic- 


ent to congeal them : but ſurrounding a ſhort glaſs pipe full of liquid oll 
of aniſeeds, with ice, obtained in a warm ſeaſon, we obſerved, when it ha 
hereby loſt its fluidity, *twas conſiderably ſunk below its former height. 
7. We alſo made the experiment with the empyreumatical oil of gui 
cum, by expoſing it, in veſſels of a proper ſhape, to the greateſt dt. 
gree of cold we could produce but it did not thereby loſe its fluidity, 
only ſhrunk very manifeſtly. I 
8. We immerſed two ſealed weather-glafſes, (filled the one with (pi 
of wine tinged with cochineal, the other with a blue mixture of tit 
ſpirit of human blood, copper, and ſpirit of wine) in water, till it bez 


to freeze; when removing the glaſſes into oil of turpentine, ſurround 
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with ſnow and falt, the liquors of both thermometers conſiderably ſub-Paxvsrcs. 
ided, and the blue one above half an inch; whence, by the way, i: 
farther appears, that the air can impart a greater degree of cold 

than is required to freeze water, or than ice itſelf will always com- 

unicate. | 

* Eſſential oil of aniſeed being poured into a round glaſs fitted 

with a ſtem, *till it reſted at the height of five inches above the ball, 

we placed the glaſs in a veſſel of water made cold by fal-armoniac 

whereby, when the oil was coagulated, almoſt like Sperma Ceti, 

its upper ſurface, we found, had ſhrunk three inches below the mark it 

firſt ſtood at: and the oil, when thus congealed, notwithſtanding the 

many bubbles of air it then contain'd, wou'd ſink in water, tho? when 

liquid it floated thereon, 


M, 

1 XII. 

e- ; 

4 1. What gave the moderns their firſt hint, to ſuſpect water to be Zxperimentcin 


expanded by freezing, was the floating of ice upon water; which is moſt <%/ert, relat- 
viſible in large quantities of that concrete: for in ſmall fragments it ode ry 
will ſometimes riſe but very little above the ſurface of the fluid; tho? cauſe of lewicy 
ſailors complain, that, in the frozen ſeas, they often meet with floating in ice. 
rocks of ice, as high as the maſts of their ſhips. Now, in caſe the 
ice be ſolid, and not compoſed of ſeveral fragments cemented together, 
ſo as to leave large cavities filled with air, *rwou'd be eaſy to determine 
a priori its height above the water; ſuppoſing circumſtances as they 
ſtand with us: for a priſm of ice floating, erect, in freſh water, wou'd, 
according to our experiments of the expanſion of water by freezing, 
laye its immerſed part eight or nine times longer than its extant. 
2, Pieces of clear ice, apparently free from bubbles, wou'd not, in 
our trials, ſink in ſpirit of wine, of the firſt diſtillation. from brandy, 
and floated in that drawn from quick-lime ; but if the ſpirit were well 
varm'd, *twou'd fink ; and ſometimes ſlowly emerge, or remain ſuſ- 
pended, as the liquor grew cold again; whilſt the ice, thaw'd by the 
teat, ſtream'd viſibly thro? the lighter ſpirit : common water, however, 
the” heated very hot, ſuſtain'd the fragments of ice put into it, which 
in oil of turpentine, or thrice rectified ſpirit of wine, funk like a 


ſtone, 
Jt. 3. That the levity of ice, compared with water, proceeds from the 
ly . bubbles of included air, which cauſe it to poſſeſs more ſpace when 
nid congealed, than when fluid, is evident from its texture. But if this 
_ lone be the cauſe hereof, many minute bubbles, inviſible to the na- 
\ ſpirit cd eye, muſt be contain'd in ice; for, altho' numerous bubbles are 
1 conſpicuous in ſome parcels hereof, and even render them whitiſh and 


Wtrinſparent 3 yet others that were clear as cryſtal, have been ob- 


* ſerved to float on water. We, therefore, examin'd ſome of the 2 
| ort 
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Pu ysres. fort with an excellent microſcope ; but cou'd not by this means diſcgy,, 
wr . ſufficient number of bubbles to perſuade us, that theſe alone were th, 
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adequate cauſe of the levity of ice. One piece, in particular, appear 
quite deſtitute of bubbles, when view'd with this glaſs ; yet, whe 
plunged under water, it wou'd preſently emerge; while another, 1 
clear, ſnew'd plenty of bubbles, ſome whereof were ſmall as pins heads, 
and others ſo exceeding minute, as to be almoſt inviſible, thro? the mi- 
croſcope itſelf. It may be here remarked, what will preſently be proyeg, 
that the abſolute weight of ice, and the water that afforded it, are 
the ſame. Bubbles, however, muſt, doubtleſs, be part, if not th, 
whole of the cauſe, of the levity and expanſion of ice; and therefore, 
their generation is one of the moſt conſiderable phenomena of cold; 
and to find out how thoſe cavities are produced, and if perfectly full, 
what ſubſtance they contain, 1s no trifling enquiry into the nature of this 
uality. : 
N 4. Mr. Hobbs, with ſome others, ſeems to think the expanſion of 
water by congelation, 1s cauſed by a freſh inſinuation of the external 
air, which conſtitutes the bubbles obſerved in ice. But then, how hap 
pens it, that when oil is frozen, the admiſſion of the air does not ex 
nd, but condenſe it? However, pouring water into a glaſs-cgp, 
lown with a long ſtem, till *twas almoſt fill'd thereby, we ſcaled I 
hermetically to prevent any inſinuation of the air; when, expoſing i 
to congelation, the frozen water manifeſtly expanded, and ſwelled wit 
numerous bubbles, which often gave it a whitiſh opacity. And, me. 
talline veſſels, alſo, being 61d with water, and carefully ſtop'd did no 
prevent congelation, — — cold expanded the liquor, and turn'd it u 
ice, with plenty of bubbles. 
f 5. *Tis — improbable, that bubbles ſhould be produced by the 
air contain'd in the glaſs, mixing with the water that was hermet. 
cally ſealed up, becauſe, if bubbles muſt cauſe the expanſion, how hall 
the water be at firſt expanded to reduce the air into bubbles? Be 
ſides, *tis certain, the air retains its ſtation above the water, and 
keeps together in one parcel ; as we ſhall ſee hereafter. Moreover, 
ice and bubbles here uſually begin to appear from the bottom of the 
veſſel ; in which caſe the air, a body ſo much lighter than water, cu. 
not be ſuppoſed to force its way thro? it; eſpecially ſince it does nd 
appear to deſcend in bubbles, as is uſual where air penetrates "I 
But where the veſſel is quite filled before *tis ſtopped, no air wy 
into the contain'd water, becauſe none is left to have that effect. r 
laſtly, if all the bubbles were made of real air, and fill'd threes 
wou'd emerge upon thawing the ice; and a quantity thereof be * 
tainable, capable of filling the exceſs of 2 poſſeſſed by water, 2 
froze," above what it took up when fluid : which is contrary * 
experiments made to that purpoſe, Upon trial, however, We "hy 
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theſe bubbles contain but little air; not more, perhaps, than uſual- Pu ysics. 
1 in the particles of fluids, SN YR * 
6. And that all of them are not filled with the air originally con- 
gin'd in the water, appears from the expanſion of the water, and the 
quantity of ſpace poſſeſsꝰd by the bubbles; which ſpace cannot be ade- 
ately filled with the latent air, unleſs the ſame parcel of matter 
cou'd really fill more ſpace at one time, than at another; which ſeems 
phyſically impoſſible. But the tollowing experiments will give more 
light in this matter. (1.) — kept fair water in an exhauſted re- 
ceiver, till it afforded no more bubbles, we immediately removed it 
into ſnow and falt, where it continued for a conſiderable time, before 
it began to freeze, whilſt we obſerved it not to ſwell near ſo much as 
common water; and the ice was but thinly ſtored with bubbles; tho? a 
few very ſmall ones appeared therein, upon viewing it, placed between 
the vigorous flame of a candle and my eye. (2.) Part of this ſame ice, 
being gently thaw*d, and poured into a glaſs tube to freeze afreſh, it 
ſwelled conſiderably, and burſt the glaſs ; the ice appearing opake with 
bubbles. (3.) We poured water into a ſmall glaſs-egg, till it roſe to the 
height of an inch within the ſtem, and then placed it in a tall cylindrical 
receiver; after a thorough exhauſtion whereof, during which, the wa- 


d It ter ſeem'd to boil very conſiderably, and for a long while together, 
g lt we removed the glaſs-egg into a veſſel of ice and falt, and there ſuf- 
with ſerd it to remain for twelve hours, that all the water, except what 


was in the neck, might be perfectly froze; at the end of which time, 
we found it to have riſen far above its original height : removing then 
the glaſs into the open air, we quietly ſuffer'd the ice to thaw, whilſt 
in the external part of the ice, near the ſides of the egg, we beheld 
plenty of bubbles; but when this was diſſolved, the reſt of the ice 
appear'd of a peculiar and unuſual texture, without any viſible bub- 
bles, but almoſt reſembling a piece of froſted glaſs ; the parts cauſing 
the aſperity, ſeeming very thick ſet : this ice, however, floated in the 


liquor into which the other was melted ; and whilſt a lump hereof re- 


cover, main'd, about the bigneſs of a. walnut, we conveyed the egg back to 
f the the receiver, which having exhauſted, a few bubbles, at length, ap- 
„ Call pear'd in the water; each whereof was an hundred times leſs than 
es 10 one of thoſe, firſt taken notice of in the ſame. Some ſmall] bubbles 
wWatel allo here appear'd in the ice, which were not perceived before; but 
* It did not diſſolve manifeſtly faſter in vacuo, than in the open air; 
i Au but being, at length, wholly uncongealed, we took out the glaſs, and 
* ſound the water had ſubſided to its original ſtandard, if not, rather, 
pe very little below it. The expanſion of the ice was here conſider- 
, wel ale; for the water roſe 2 + inches in the ſtem, tho' the whole quan- 
C0 9 1 17 were but two ounces and a half. 

e find, 7. We fill'd a ſmall cylindrical tube, cloſed at one end, with wa- 


ter, and thruſt it into a wide-mouth'd glaſs half fill'd with ice and 
You, I. Kkkk falt ; 
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Pays1cs. ſalt; then conveying all into a receiver, and pumping out the ait , 
great number of bubbles iſſued both from the upper and lower parts 
of the water; moſt of which broke into the receiver. Then findir 
the engine to continue ſtanch, and by the ſwelling of the higher pan 
of the water, the under to be frozen, we let in the external air, re. 
moved the receiver before the mixture was half melted, and found the 
water in the cylinder, as high as that mixture had reached, turn'q 9 
ice, wherein were ſome large conſpicuous bubbles, and ſmall ones enoy 
to render it opake. 

8. Upon pouring water into a glaſs-egg, till it roſe to a certain 
noted height in the neck, and ſetting it to freeze in a mixture of ice 
and falt, that reach'd within an inch of its upper ſurface, we ob. 
ſerved the following particulars. (1.) The water did not ſenſibly ſub. 
ſide before it began to freeze. (2.) Within a quarter of an hour, i 
began to ſwell, and ſome of its parts that lay next the ſides and 
bottom of the glaſs were frozen. (3.) In the fpace of an hour, from 
firſt expoſing the water to freeze, it roſe 4 5 inches above the mark; 
and before twas taken out, it had aſcended 5 + inches higher than the 
ſame, tho* part of the water then remain'd unfrozen. (4.) The lower 
parts, only, of the water were congealed, and not its upper ſurface, 
: (5.) No conſiderable bubbles, during this great elevation, appear'd in 
the unfrozen parts of the water; but the ice ſeem'd full of them; and 
ſeveral, towards the latter end of the experiment, were grown very 
large and differently figured, whilſt others ſhew*d leſs. (6.) Upon ts 
king out the glaſs whilſt the water was at the higheft, and pouring 
in oil till it roſe two inches above the former ſurface, we nimbly 
ſealed the glaſs, during which operation the water ſubſided a little; 
but replacing the glaſs in the mixture, the water ſoon regain'd it 
former height, whilſt the height of an inch and half of the 
ſealed glaſs was unpoſſeſs'd by the two hquors. (7.) In theſe ar 
cumſtances we carefully weigh'd the egg, firſt in air, and then n 
water, the better to diſcover if the glaſs ſhrunk ; and whilft it hung 
balanced in the latter, the ice thaw'd, and many bubbles, great an 
ſmall, aſcended, the former with a wrigling motion, and vaniſh'd a 
the top. (8.) As the ice thaw'd, the water and oil deſcended, till the 
whole was diſſolved; at which time we obſerved the ſcales to cont 
nue horizontal; and that the water was again ſubſided exactly to 1 
original ſtandard, notwithſtanding ſo conſiderable an avolation of bub- 
bles. (9.) Inverting the glaſs, we gently broke off its ſcaled flender 6 
under water, part whereof being impell'd up, ſenſibly reduced the al 
at the oppoſite end within narrower bounds. 'i(10.) The glaſs being ag 
inverted and held Kill, the water newly admitted, together with te 

former, and the oil, poſſeſs'd the ſame places with the water and a 
before the glaſs was ſealed. (11.) Laſtly, upon throwing out the ol, 


and employing a little of the ſame water, occaſionally, we found © 
| Blany 
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; © that the water contain*d between the higheſt and the loweſt mark, 
> and raiſed by glactation, was about a fifteenth part of the whole, and 
& wou'd probably have been more, had the whole been frozen. 

f We poured water into a large glaſs- egg, till it reach'd an inch high 


in 7 ſtem; then expoſing it all night to a mixture of ſnow and ſalt, 
placed below the bottom of the ſtem, we found the water, about ten 
the next morning, riſen fifteen inches above the former height; the 
whole cylinder of water continuing fluid ; then ſuffering the water to 
ſwell freely, it reach'd, within ſeven or eight hours time, to the top 
of the glaſs ; fo that a drop or two ran over; that is, it aſcended nine- 
teen inches above the firſt mark; which ſcarce allowed us to ſeal up 
the end; but, afterwards, removing the veſſel into a warm place till 
next morning, and all the ice in the belly being thaw'd, the water 
ſubſided a little below ts firſt ſtation, by reaſon of a little that was ſpilt 
in ſealing the glafs: but here an accident hinder'd us from proſecuting 
the experiment farther. 

10. Another glaſs, furniſh'd as the former, being placed to freeze in 
the ame manner, its water roſe near an inch in lefs than an hour; 
when that in the ball and juncture of the neck was frozen into amine, 
which after an hour and quarter diſappear'd in the neck; but in the 
ball there ſeem'd a white ice; and the water aſcended in all 4 + inches. 
Abundance of ſmall bubbles now, perpetually, zoſe thro* the neck, and 
continued to do ſo till the thaw was finifld ; the white ice appear- 
ing full of bubbles. Upon proſecuting the experiment farther, the 
water continued to aſcend tilt it had reached about eight inches above 
the firſt mark ; when, drawing the top of the pipe into a very flen- 


der cylinder to be ſeal'd, we again placed the glaſs in the mixture, that 
, the air heated by the lamp, might cool; whereupon the water ſwelPd 
en in till it began to run over at the orifice of the mall pipe, which we 
hung then immediately ſealed up; ſo that the whole glaſs appear'd full of 
t and Water, except an inconſiderable quantity of rarified air contiguous to 
WA ut the ſeabd end. The egg being now brought into a warm room, ſtood 
in e there all night, and part of the next morning, before the ice was quite 


con. diſſolved; after which, we found the water ſubſided to its original fta- 
10 it lon, Things ftanding thus, we inverted the glaſs, and plunged its 
f bub- kated end under water, then broke it off, whereupon the external air 
er cu brced fo much water into the pipe, that the upper ſurface reach'd ſe- 
the wen inches. above the firſt mark, and left an inch and half of the ftem 
gg "poſſeſs d, below where it began to grow exceeding ſlender, and, alto, 
ich te much of that part as, by gueſs, amounted to a quarter of an inch; 
and a ence the bubbles that cauſed the water to fwelt, and appeared in 
the a be ice, were equal to 1 inch of ain, which, conſequently, was, in 
und e eat meaſure, generated by this proceſs, ag well as ſeven inches et- 

i | ES © ther 


61d 10 its higheſt mark, weigh'd 4374 grains, but when filfd Pu VSI. 
to the loweſt mark 4152, and when quite empty, only 1032 grains 
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Pavsrcs. ther of a vacuum, or ſome ſubtile ſubſtance, which for want of elafti. 
- City cou'd not be air. | | 3 

| 11. Upon breaking a ſeal'd glaſs, fitted as the former, under water 

a cylinder of 10 + inches was impell'd into it, whilſt the mark where 

the ice had ſtood, was 11 + above the firſt. 

12. In the bolt-head that ſhew'd us the 2 condenſation of air 
the water was by cold made to riſe almoſt a foot above its original 
ſtation; when the glaſs being ſealed, and the ice being permitted tg 
thaw gently, the water ſunk back to the firſt mark; we then inyer. 
ted the glaſs, and broke off its apex under water, whence an addition 
of above eleven inches of water was, with ſome noiſe and violence, 
driven into the tube; ſo that near F inch of air appeared to have been 
generated or ſeparated in the operation. a 

13. Having cauſed the water to ſwell about ten inches in the ſame 
veſſel, we ordered it as before, and found the additional quantity of 
water, to be, alſo, about ten inches. 

14. We obſerved, not only in water, but other aqueous liquor, 
that the ice-bubbles were not filled with air ; for _—_ froze milk 
and urine, and ſuffered them to thaw, they ſeverally ſubſided neat 
their original ſtations; when inverting the containing glaſſes, and break- 
ing them under water, the milk and urine were manifeſtly impelled up- 
wards, and the ſtems appeared to have acquired an addition of five or 
fix inches of water. / 

15, Upon breaking, in like manner, a ſealed glaſs of claret-wine, 
that we found in part frozen, the water was preſſed up + inch; which 
could not have happened if the generated bubbles had been full of 
genuine air. All theſe experiments, however, only ſhew us, that theſe 
bubbles are not filled by air, but leaves us in the dark as to what it is 
that fills them. 


XIII. 


Experimentzto 1. We have employed two different methods to meaſure the ei. 
_ panſion of fluids ; and firſt, by pouring a certain number of ſingle 
Jiguors by cold, weighed ounces of water into a bolt-head, and marking the height 
whereto each of them roſe, till the ſtem of the glaſs was filled, and 
afterwards pouring ſome of them back again, we ſuffered the remainder 
to freeze from the bottom upwards ; and found that the ice made from 
eighty two parts of water poſſeſſed the ſpace of ninety one and at 
eighth ; whence the water expanded by cold, took up about a ninth part 

more ſpace than before congelation. 
2. After the ſame manner, we found at another time, that fifty fe 
parts of water ſtretched, by freezing into the ſpace of 60 + 3 about ii 
of the former parts remaining unfrozen : ſo that this experiment neal 


agrees with the preceding. | 
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the outſide, then kept the glaſs erect, and froze the water upwards, where- 
by we have obſerved it to acquire greater dimenſions, by a tenth, in the 
form of ice, than when fluid; tho? ſmall varieties may often happen from 
the difference in the water applied in this experiment, and other circum- 
{ances 3 and, accordingly, I once found a greater expanſion than the laſt 
ention'd. 

F 4. Expoſing water to freeze in a very even cylindrical glaſs, we found 
it expanded about an eighth, or, at leaſt, a ninth part upon glaciation : 
this we obſerved, alſo, a ſecond time, and ſuppoſed the intumeſcence 
might have ſtill been greater, but that the freezing ſucceeded ill in the cy- 
linder. 

5. Sealing up a bolt- head, whoſe ſtem ſtood ſeventeen inches above the 
ſurface of the contained water, and placing it in our freezing mixture for 
eight or nine hours, the water aſcended above 15 + inches; when being 
left to it ſelf for an hour, the ſealed end of the glaſs was blown off, 
quite round, and the bottom burſt into many pieces ; the whole body of 
the pipe remaining ſound. 

6. We ſealed up ſome water that had been well purged of air by the 
ar- pump, in a bolt-head, whoſe pipe roſe five inches above the upper 
ſurface of the fluid; then ſetting the glaſs in a frigorific mixture, it exhi- 
bited an ice very prettily figured, and without manifeſt bubbles; and in 
leſs than two hours time, the water was impelled up 4 + inches, that is a 
little above the baſis. of the cone made in ſealing ; when the glaſs burſting 
with a noiſe, the pipe remain'd entire, and a conſiderable part of the wa- 
ter appeared unfrozen under the ice, and the broken veſſel ſeemed to 
ſmoke: and here, as we conjectured, the air was compreſs'd into about a 
twentieth part of its former dimenſions. 

7. The ſpherical part of a glaſs-egg, about three inches in diameter, 
being filled with water to the bottom of the ſtem, was carefully freed 
from air, ſealed and expoſed to freeze from the bottom upwards ; when 
the water in the ball was frozen, and a ſmall part of that in the bottom 
of the ſtem, the remaining fluid reached above 8 + inches above the 


Wl - 
ingle 


ch original ſtation 3 while the whole length of the ſtem was little more than 
* 10 4 inches. The ſame glaſs of water being afterwards ſealed up with air 
85 p in it, and frozen, the ice reached not quite four inches above the original 
| rw tation; tho* 'twas now as well frozen as before. ; | 
* But theſe experiments ſeem to contradict the accounts given us, by 


thoſe who have failed in frozen ſeas, of huge floating mountains of ice, 
vith their tops a ſurprizing height out of water, in compariſon of their 
immerſed part. The Dutch tell us of one they ſaw in their famous voyage 
o Nova Zembla, that reached ſixteen fathom above the ſurface of the wa- 
ter, and but thirty ſix below it. 
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The other way we made uſe of was, to fill a cylindrical tube, Px vst es. 
ſcaled at one end, to a certain height with water; which we marked on 
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Pn vsres. They have alſo thefe two more remarkable paſſages in their voynge 
ny « And we faw,” fay they, © another great piece of ice lying faſt in th, 
s fea, as if it had been a tower; we rowed up to it, and caſting out our 
« lead, found that it reſted twenty fathom on the ground under water 
and twelve fathom above the ſurface. — By cafting out our lead ws 
« found another piece of ice lye eighteen farhom deep, faſt at the bottom 
and ten fathom high above the ſurface of the fea.” | 

And Fanus Munckius mentions ſome floating pieces of ice, ſeen in hi, 
voyage to Greenland, that were extant twenty fathom, whilft what te. 
main*d of them under water was but forty ; whereas, according to our 
computation, the immerſed part of ice ought to be eight or nine time 
as deep as its extent is high. To obviate this objection, let it be ch. 
ſerved, that in our computation, the ice is ſuppoſed to float in freſh wa. 
ter, when, in the other cafe, it ſwims in the fea, whoſe water is much 
heavier. We muſt, however, allow, that the fea is lefs falt near the 
| „than in the temperate or torrid zone; but then this leſſer de- 


gree of ſaltneſs may be ballanced by a greater degree of coldneſs, which 4. 
vehemently condenſes that water, before it begins to freeze. However, Wi of - 
the principal thing to be here conſidered is, that theſe prodigious maſſes ar, I 
of ice, are not uniformly ſolid, but compofed of ſeveral rude portions neſt 
cemented together, with huge cavities between them: and, according to allo, & 
Bartholine, chiefly confiſt of frozen fnaw; ſo that their weight mul ſured, 
not be eſtimated by their bulk, without allowing for the air and inter. 5. ] 
fperfed vacuities in them; whence the whole icy mountain may prel ſtron 
the fubjacent fluid no more than a bulk of the fame water equal to tha Vith , 
was fi 


of the immerſed part of the ice. Moreover, tis very probable, that 
theſe mountains of ice would fink lower, had they a fufficient depth ol 
water ; for I find not that any pieces have been meaſured that floated 
freely in the ſea; and therefore if their bottoms reſt upon the ground, 


thereor 


the great ſnows, frequent in gelid climates, may eaſily . fall upon their ned 
heads, and running together by the ſun's heat, Fc. add to their height lucceſs 
above water. Thus the ice obferved by Captain James, to be twice the Ne, t! 
height of bis top-maſt head, reſted in forty fathom water; and the HI; 
large mountain above mention'd, obſerved by the Hollauders in Nu lerg 
Zembla, lay faſt in the ground. But Mr. Hudſon, in the bay that hs HEI up 
veceiv'd his name, met with ſeveral iftands of ice a- ground in fix or | ver, 
ven ſcore fathom water; where, if the ſea had been deeper, they wou all h 
doubtleſs, have ſunk lower, and ſo leffened the height of their ext 7 — 
arts. | r 
* no liquors have hitherto appeared to me expanded by cold, "as new 
without actual freezing, tis a queſtion whether aqueous fluids cen tl 
pand by- congelation upon any other account than that of the phlegn hy 
they contain: farther experiments might, however, be made. 10 fee tb 


this matter, 
1. The 
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XIV. 


was new; the crack appearing in the very ſubſtance of the pewter, This 
experiment we repeated with the like ſucceſs. 

2. To try whether a ſmall _— of water would produce the ſame 
effect, we poured about an ounce of water into a new ſmall and thick 


2 pewter pot; and found it conftantly torn by the expanſive force of 
; the ice. 

by 3, We, afterwards, filled a quart bottle with a congealable liquor, and 

the tied down the cork very firmly with ſtrong packthread ; but notwith- 

de- ſtanding this precaution, the expanding fluid forced it out. 


4. We, therefore, faſtened a cork ſtill more ſtrongly in the mouth 
of a quart glaſs bottle of water, which we expoſed to an exceeding ſharp 
air, for ſeveral hours, till, at length, the bottle burſt ; tho' the thin- 
neſt part where it broke meaſured +3 inch. In the fame manner, we, 
alſo, broke a ſtrong earthen Flanders bottle, the thineſt part whereof mea- 
ſured, alſo, +3 inch. 

5. But to bring this force nearer to a computation, I made uſe of a 


nter 

pref ſtrong concave braſs cylinder, open at one end, which was exactly fitted 

\ that vith a cover, that, by its rim, filPd up the mouth. This cylinder, which 
that was five inches deep on the inſide, and 1 + inch in diameter, we filled 


perfectly full with water, carefully placed on the cover, faſtened it into 
an iron frame that held it erect, and 3 a ſmall half hundred weight 


ound, itereon, and thus expoſed it to the cold air of a froſty night; but the con- 
their ned water was found uncongealed, the next morning: and no better 
weight RW bocceſs had we upon a ſecond attempt, whatever were the cauſe hereof. 
ce the e, therefore, applied to the outſide of the veſſel, a mixture of ice and 
d the t; yet, even by this means, the glaciation proceeded very ſlowly : but 
New length ice on one fide ſwell'd above the top of the cylinder, there raiſ- 


ed up the cover, and threw down the weight. At another time, how- 
ver, we found both the cover and weight, uniformly lifted up to a 
Imall height by the expanded ice. And here we took particular notice, 
ext t the included cylinder of ice being, after a gentle thaw of its ſuperfi- 
al parts, taken out, appeared opake with bubbles; and when the weight 
"1s newly taken off, there iffued from a little hole, that ſeemed to be be- 
ds ren the ice and edge of the braſs, many drops of water dilated into nu- 
ercus bubbles, and reduced into a kind of froth, as if they had got li- 
xrty to expand themſelves by the removal of the weight: however, this 
pdenomenon was but of ſhort continuance. 


1. The | 6, But 


Pn vsics. 
— nn 


1. The force where with water expands in freez ing, is greater than men Experiments 
generally imagine. We filled a half pint pewter bottle quite full of wa- t di/cover the 
ter, ſcrewed on its ſtopple, and expoſed it to the cold air of a froſty night, Dc 
ind by next morning found the water had burſt the bottle, which 7 


cwater. 
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Puvstes. 6. But the inconveniencies attending this method, obliged us to alter 
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A the braſs cover for a well ſoak'd wooden plug, which, being forcibly 5 
driven into the mouth of our cylinder, could not be forced out b the 
the weight of ſeventy five pound, hung thereto, while the cylinde bar 

was inverted. Water being thus expoſed to freeze, in a very ſhat pla 
night, thruſt out the plug about the breadth of a barley com, up 
uite round, above the upper edge of the cylinder; but continuing 9 che 
— for two days longer, it, at length, forced it out near a quarter met 
of an inch. How much greater the expanſive force of freezing wats 1 
may be, we could not determine for want of convenient inſtrumens on 1 
wherewith to meaſure it; but this degree ſeems very extraordinary, brol 
conſidering water, when unconfin'd, extends it ſelf, by congelation, ng he 
farther than to poſſeſs, at moſt, an eighth more ſpace than when in it but 
natural ſtate. ? : 3 1 
7. We took a ſtrong cylinder of braſs, its cavity two inches in di * 
meter, and placed therein a well-tied bladder, including ſome water, ſtop 
which could not expand any way but upwards ; to the mouth of thi a ſer 
cylinder we fitted a wooden plug, to rife and fall therein with eaſe; with 
upon which we laid weights, to hinder its elevation when the water be. iy 
gan to freeze; then applying ſalt and ice to the veſſel, the water u derm 
the bladder ſoon began to expand it ſelf, and, in two hours after, the barre 
plug appeared to be raiſed near half an inch, notwithſtanding tie u 
hundred and twenty pound weight that lay thereon. Upon repeating part « 
this experiment, inſtead of the forementioned weight, two hundred and 3 
fifty four pounds were now elevated by the expanſive force of H contin 
ice. : might 
8. A gun: barrel, fourteen inches long, whoſe bore was in diamete 2 

3 inch, and where leaſt thick of metal + inch, being filled with water found, 
exactly cloſed at the breech, and ſtopped a ſcrew at the mouth, vl cold h 
buried in ice and falt for about two hours, and, during that time, dhe ir. 
ceived a crack of ſix inches long, that run obliquely from three inches therein 
above the breech, and appeared wideſt in the middle; where, allo, . ao th 
barrel ſeemed diſtended, The ice we thought contained ſmaller bubbls quantit 
than if the water had not been pent up; but the ſmalleſt were ſo pet of 
merous as to hinder its tranſparency. | : all I t 
9. The touch-hole of a ſtrong gun-barrel, twenty four inches lon dinary. 
being ſtopped, and a plug of iron forcibly driven into the muzzel alt 12. 
the barrel had been filled with water, we placed it in a mixture 0 rity left 
ice and falt, where, within about three minutes, the plug was, male on 
a noiſe forcibly driven out of the mouth; and being now wedg'd "Fo cold 
fixed in faſter than before, it was, in three minutes time, again fort, cong 
out with ſuch a vehemence, that it broke a deal board of the bv y whe 


wherein the experiment was made. We afterwards incorporated i 
plug, by means of the fire and a hammer, with the muzzel 4 
gun; when expoſing it to freeze afreſn, the touch-hole gave way; _ 
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PavsIcs. of heat, or freezing be occaſioned, according to the Epicureans, by the we 
— entrance of frigorific particles, *tis not very eaſy to account for this phe. de 

nomenon. The firſt hypotheſis ſhews no cauſe of this expanſive power; ty 
nor does the ſecond explain how the admitted corpuſcles ſhould produce 
ſo ſtrange an effect, without giving any manifeſt ſigns of violence in their 
firſt admittance, when they freely penetrate the ſides of the veſſel they 
afterwards burſt. Beſides, in oil, which requires a great degree of cold 
to reduce it to a moderate hardneſs, the frigorific particles it admitted, gg 
not expand, but contract it. 

14. I leave it to others to make further experiments upon other aqueoy 
liquors, as to their different degrees of expanſion by cold; I am told, hoy. 
ever, that in Riffia, glaſs and ſtone bottles are frequently burſt by the 
congealed beer or wine they contain. 


XV. 
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Experiments 1. We poured water into a large glaſs-egg, with a proportionable q. 
. indrical ſtem, till it aſcended about a finger's breadth into its neck, and 
eftimating the then ſet it to freeze, for ſome hours, in ſnow and falt, with the top of the 
expanſive forcetabe open, whereby the water roſe almoſt feven inches. At this time ne 
of ny nimbly ſealed up the upper end of the tube, that was drawn out exceeding 
—_—_ =" ah flender, and ſuffered it to continue in the mixture, adding treſh ſnow 
air aint occaſionally, for about twenty-four hours, to ſee how much the in- 
ergires. Ppriſoned air would be compr 7d; which, at the time of ſealing, was 1 
cylinder of about 9 + inches high. This ſpace the upper water gradually 
invaded, as ice increaſed below, till, at length, the water reached al 
moſt 8 7 above the ſtation it had when firſt the glaſs was ſealed ; and 
confequetitly, had crowded the air into the ſpace of about an inch. TAS 
gently inverting the glaſs, that the air might come at the ice, for the wi We, 
ter in the ftem had purpoſely been kept fluid, we broke the fealet . 
end into a jar, whereupon the 'comprefs'd air immediately, and with v e, 
lence, blew out of the tube, about ten inches height of water, that 1s dome! 
greater ſpace than was poſſeſſed by the air before condenſation: and fu by a 
a great multitude of bubbles were now fer at liberty, that they roſe iron par. 
the lower part of the glaſs to the top of the remaining water, as in bottle be im 
beer upon taking out the cork. Twas here remarkable, that when tit freezin 
air ſtood compreſs'd to ſeven inches, the middle of the glaſs poſlcſed by it: 
thereby, and neareſt to the water, was all around, to a conſiderable heighh late in 
full of very ſmall drops like dew, which diſappear'd when we came mr. 
break the ſealed end. 
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2. Having fill'd a ſingle vial, with water, about half an inch av Vhite 
the lower part of the neck, and left two inches height of air in ti 3 0 
remaining part thereof, which was, alſo, drawn out into a ſlender pig a 
we ſealed it up, after the air had been thoroughly cooled, and ended 
the water to freeze ; EE the air was condenſed into © ne 


ſpace: but ſoon after, the upper part and ſlender pipe of the glas 
| N wel 
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two other attempts. , 

z. We took a glaſs, in ſhape and magnitude like a turkey's egg, with 
a cylindrical ſtem, except that 1t was a little wider at the bottom than at 
the top, and filled it with water till only 44 inches of the tube remained 
empty 3 the upper pare whereof was drawn conical, for the conveniency 
of ſealing: along this tube from the ſurface of the water to the top of 
the glats, we paſted a long lip of paper, divided into inches and quar- 
ters; then ſealing the glaſs, we obſerved, that by holding it in a warm 
hand, in a room where there was a large fire, the water roſe near +4 inch; 
but placing the glaſs among Pleces of ſolid ice and ſalt, the water pre- 
ſently began to ſubſide, and, freezing ſoon after, to ſwell, ſo that by 
degrees it compreſſed the air into above a ſeventeenth part of the ſpace 
it before poſſeſs d; till at length, the force of expanſion growing too ſtrong 
for the reſiſtance of the glaſs, it burſt, with a very loud noiſe, in its oval 
part; the pipe and ſeal'd end remaining entire; and the ice appearing 
full of bubbles, which render'd it opake and white. The water that had 
aſcended into the neck, was all driven out upon the burſting of the glaſs. 

4. But the moſt ſuccceſsful experiment of this kind, was made in a 
ſhort, ſtrong, glaſs-cgg, whoſe ball bore a very large proportion to its 
ſtem ; whence the expanſion might exert itſelf more forcibly. This veſ- 
{| furniſh*d with water, we ſealed exactly, placed a divided lift of paper 
along its ſtem, and expoſed it to freeze in ice and ſalt, by which means 
the water preſently began to condenſe the air, aſcending, for a conſidera- 
ble time, very faſt, till it had crowded the contain'd air into a nineteenth 
part of the ſpace it at firit poſſeſs'd; when preſently the ball of the 
glaſs was burſt to pieces, with a loud report ; but the ſtem was left en- 
tire, | 

5. We took a round ball of glaſs, furniſh'd with a moderately long 
pipe, and, having fill'd it with water, till the liquor reach'd within 
ſome inches of the top, we ſeaPd it hermetically ; and then the water, 
by a mixture of ice and ſalt, was made to freeze from the bottom 
upwards ; that, without breaking the glaſs, the unfrozen water might 
be impelled upwards by the expanſive endeavour of that which was 
freezing, and fo, at once, both compreſs the air, and be preſs'd upon 
by it: having, by this means, condenſed the air, as far as we thought 
ſafe in the glaſs, we broke off its ſmall apex; when immediately the 
compreſs'd air. flew out with a great noiſe, and part of the n 
was unfill'd with water, a pear'd fill'd with ſmoke, that made it look 
white; and great ſtore of little bubbles haſtily aſcended from the lower 
parts of the water to the upper, where moſt of them quickly broke. 
But, what is principally to be noted, the water itſelf immediately aſ- 
cended à of an inch. Tho? I am not ſure, till farther trial, that there 
Was no ſpringineſs in the ice that contributed to the effect; or that 
L111 2 the 


were blown off, with a conſiderable noiſe and violence. This glaſs, in- Pa ys1cs. 
Jed, was made of brittle metal; tho? the like accident alſo befel us in —— 
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Pays1Cs. the great preſſure of the condens'd air, did not make the glaſs itſcht 
—— ſtretch or yield; in which caſe the parts of the diſtended glaſs, upon 
the removal of the forcible preſſure of the air, returning to their for- 
mer ſtreightneſs below, will make the water aſcend ſomewhat highet 
in the pipe. But I cou'd not procure proper glaſſes wherewith tg 
examine the truth of this ſuſpicion ; which I wou'd, likewiſe, have tried 
by the bulk of the glaſs in water, before and after letting out of 
the compreſs'd air. But as four or five other trials made with arg. 
ther liquor, as well as water, exhibited a manifeſt intumeſcence; 
To in the preſent experiment, if we had judg'd our glaſs ſtrong 
enough to endure ſuch a compreſſion of the included air, as we haye 
often employ*d on other occaſions, the effect wou'd, probably, have been 
much more conſiderable. For, tho' the difference between the length 
of the ſame water, compreſs'd and uncompreſs'd, amounted to a cylin- 
der of i inch in height, yet the air that made this compreſſion wi 
itſelf reduc'd, but from eight inches to five; whereas we have ſome. . 
times reduc'd it to an eighteenth or twentieth part of its uſual ſpace 
I might add, that, when we broke off the ſeaPd apex of the gli 
before the included air was much compreſs'd, there wou'd be neither 
any great noiſe made, nor any conſiderable froth produced at the 
top of the water; and that having repeated the experiment in one of 1 
the ſame glaſſes, and with the ſame water that had been already com 
preſs'd therein, we found, upon breaking off the hermetical ſeal a f. 
cond time, the water did, nevertheleſs, aſcend into the pipe, betwixt 
3 and + inch, | 
6. This method of compreſling air in veſſels hermetically ſcaled, 
ſeems leſs exceptionable than any hitherto put in practice; and had 
we not wanted freezing materials, and proper glaſſes, I make no que 
tion, but, we ſhou'd have reduc'd that fluid into a much leſs ſpace, 
And, by the way, this ſeems a promiſing method, wherein to attempt 
the compreſſion of water; for its having been hitherto found incoms 
preſſible, may, perhaps, be owing to the poroſity of the veſſcls em. 
ploy'd, which admit the particles of the fluid to paſs thro' ther, 
upon the ſudden application of any great force; whilſt, in our wi) 
the force is gradually and uniformly exerted, upon the water, in a hc. 
ſel that may break indeed, but till then, remains perfectly 1mpervo 
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to the fineſt parts of the contain'd fluid. And in one of the precedi'y I 
experiments, it appear'd, from the vaſt multitude of bubbles that mn that w. 
felted themſelves, upon the breaking of the glaſs, that the water wlid Ipaha 
lay between the ice and the crowded air, had been violently N) an inc! 


preſs'd by them; which we the rather believe, becauſe, having "WW there 
another time, ſealed up ſome air and water in a glaſs-egg, and pe pourin 
mitted the water to ſwell by the operation of the cold, till it ele 
reduced the air into 4 of its natural ſpace, we actually Perce tiguou 

conſide 
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if water aſcend,” to the height of x inch, upon breaking off the ſealed apex Pu vs res. 
U of the glaſs. | — 
r. 
er XVI. 
to 
led 1. 'Tis more difficult, than one at firſt ſight wou'd imagine, to deter- Experiments 
of mine the ſphere of the activity of cold; for to aſſign the preciſe limits 24 og. 
no- wherein a cold body can operate, many particulars muſt be taken into e ag. 
ce; conſideration: as, for inſtance, the degree of cold belonging to the given wity of cold. 


body; the medium thro* which its power is diffuſed ; the conſiſtence, 
texture, motion, or reſt of that medium; the manner wherein the cold 
is ſpread, with regard to the inſtrument that acquaints us with it; the 


gh bulk of the body, Fc. However, in the ſmall portions of ice employ'd 
fin. in our experiments, we found the ſphere of activity very narrow; not 
We only when compared to that of heat or fire, but the atmoſpheres of ſcent- 


ed bodies, or even of the attraction in a load-ſtone: ſo that I have 
made it a queſtion, whether a cold body be diſcernable by us with- 
out immediate contact, And agreeable hereto, I cou'd not find, 
if a man's eyes were cloſe ſhut, that he was ſenſible of the near- 
eſt poſſivle approach of a tolerably large piece of ice, to the ends 
of his fingers. N 

2. And for farther ſatisfaction herein, I placed one of the moſt ſen- 
ſible thermometers very near to little maſſes of ſnow, but it took no 


WII notice of them, till we cauſed them to touch the inſtrument. This 

languidneſs in the operation may, however chance to proceed from the 
* ſmallneſs of the pieces of ice employ'd; for a merchant, who has made 
| 


ſeveral obſervations upon cold in Greenland, informs me, that upon the 


que ſea they were apprized of their approach to ice, as well by the increaſe 
{pact of cold, as the ſhining light it yields. Tho? this account, I muſt own, 
ttempl ſeems not to agree with that of ſome others, who have ſail'd in frozen 
incom. 


climates; and once, in particular, I remember it is ſaid by ſome of them, 
that their ſhip lay aſide of vaſt ſhoals of ice, whilſt they, thro* fogs, re- 
main'd ignorant of it. Tho' I have been inform'd by an old ſea captain, 
that when the wind blew from the great banks and tracts of ice, they felt 


Is em- 
them, 
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14 4 an extraordinary degree of cold, ſometimes for twenty leagues before they 
vl - 

x In Came up to it. a : . 

eceuy 3. We deſign'd to have tried, whether ſnow or ice wou d freeze water, 

t man. 


that was immediately contiguous to them; for Olearius relates, that at 


r wüich Iſpaban, the capital city of Perſia, where the water ſeldom freezes above 
y ca inch thick, and the ice preſently diſſolves upon the riſing of the ſun, 
* ö there are ſtore-houſes furniſh'd with thick pieces of ſolid ice, procured by 
n 
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a ſhelving marble floor, where, as the water runs, it is frozen by the con- 
tiguous ice; which thereby, in two or three ſucceſiive nights, becomes 
conſiderably thick. 

4. Once 


pouring a large quantity of water, at proper intervals, over-night, upon 
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4. Once indeed, we attempted to make this experiment in Eng1,y, | 
when the water, inſtead of freezing npon the ice, diſſolved it; but then * 
the water was freſh'd pump'd, and had not been ſuffer'd to cool in the 3 
open air, before we employ'd it; and therefore ſeem'd warmiſh in com. « th 
pariſon of ice. And indeed, allowance muſt be made for the differen « g 
temperature of the air of different countries: for- tho* water poured up- 60 A 
on ſnow, is apt to diſſolve it with us; yet in Ruſſia, I am inform's. Cle 
they frequently convert water and ſnow into ice, by mixing them to. but | 

her. | 

5. Natural glaciation, uſually proceeds from the upper parts of bodies + 
to their lower; but how deep the froſt will reach in earth and wa— 
ter, is not caſily known; becauſe this depth may vary with the de. * 
gree of coldneſs in che air, which appears to be the cauſe of glaciation, unive 
as alſo by a longer or ſhorter duration of the froſt, the texture d exper 
the earth, the nature of the juices wherewith it is impregnated, the by in 
conſtitution of its more 1nternal parts, as to heat and cold, the nature diſtan 
of its effluvia, Sc. Thus, I have ſeen a large tract of land, with vat will 0 

quantities of lime-ſtones near its ſurface, where I was affured, that more 1 
{now will never lye. And to try the depth, whereto froſt will pence. 3 
trate into the earth, I made the following obſervation in a village neu pipkir 
two miles from a great city. (1.) Fax. 22. After four nights of hard ind 
froſt, we dug in an orchard where the ground -was level and bare, tho? th: 
and found the froſt had ſcarce reach'd 3; inches; and in a garden, the fre 

nearer the houſe, only two inches below the ſurface. (2.) Nine or ten 2. k 
ſucceſſive froſty nights, froze the bare ground in the garden 65 inches peivter 
deep, and in the orchard, where a wall ſhelter'd it from the ſouth-lun, to 4 1 
the depth of 8; inches. (3.) Feb. 9. We dug in an orchard near 1 cups of 
wall, and found the froſt to have penetrated the ground about four- and tir 
e when eight days before it was obſerved to be 8; inches, materia 
(A.) A ſlender glaſs pipe, eighteen inches long, ſealed at one end, and BiWM|:1ye a 
filled with water, being thruſt, over night, into a hole made in the Mind ex: 
earth, till the ſurface of the water lay level with that of the ground, rim up 
the water appear'd, next morning, frozen in the cylinder only a li- is bott 
:tle more than to the depth of three inches; but there reached dom. ier, anc 
wards from this ice, part of a cylinder of the ſame, to the length of ind the 
ſix inches; the reſt of the water remaining unfrozen, tho' in an & Is here 
.ceeding ſharp night, and in a very hard ſeaſon. The earth in the garden tie icy 
where this experiment was made, ſeem'd frozen to the depth of eig e ſom 
or ten inches. (5.) Upon enquiry, I find, that in the moſt frozen cou. beſt Wan 

tries, a congealing degree of cold penetrates the earth and ſea, 1e races, 

thing near fo deep as is uſually imagin'd. A traveller aſſured me, tht 5. N 
in a garden at Moſcow, he found the ground, in a hard ſeaſon, ul b wate 
frozen, but little above two feet below the ſurface ; and the utmd 0 cond 
effect that Capt. James mentions the cold to have had upon Wh rickle | 
ground in Charlton iſland, was to freeze it ten feet deep: whence 1 hich 8 
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appear the different degrees of cold, of that iſland and Ruſſia. And Parsics, 
as to the freezing of the water there, he tells us, “it does not naty- - 
« rally congeal above the depth of ſix feet, the reſt being by accident ; 
« tho? ice may be ſeen here ſix fathom thick: this we found by dig- 
« ging the 1ce out of our ſhip; and by digging to our anchor before 
« the ice broke up. The ſame Gentleman alſo obſerved, that the 
falt water was not here much above half ſo thick frozen as the earth: 
but freſh water has a much greater diſpoſition to freeze, than that of 


the ſea. | 
XVII. 


1. In examining whether cold may be propagated thro? all mediums, Experiments 
univerſally, regard muſt be had to the particular medium wherein the #72" be di 
experiment is made; for if it have too great a thickneſs, we may miſtak =_ bee i 
by imputing to the nature of the medium, what is really owing to the cui cold 
diſtance, between the agent and patient. Thus mixtures of ice and ſnow may be diffi- 
will operate only at a very ſmall diſtance, tho* the medium reſiſt no 
more than common air. 1 5 
2. Upon placing a large quantity of the mixtures of ice and ſnow in 
pipkins glazed within-fide, and in white bafons, glazed beth within 
ind without; the external furfaces of both were cruſted over with ice, 
tho! the thickneſs alone of the veſſels ſeem'd to be the utmoft limits of 
the freezing power. | 
3. By the experiments formerly mention*d, as to freezing water in 
pewter veſſels, it appears, that cold is able to operate thro? them. 
4. This receives farther confirmation, from the making of drinking 
cups of ice; the method whereof is, to take a cup made of plated iron, 
and tinn'd over on both ſides, of any aſſignable {ize ; and of the fame 
materials, a leſs of the ſame figure to go within-fide the former, ſo as to 
eve a competent ſpace betwixt the whole internal ſurface of the larger, 
and external one of the ſmaller ; the latter cup hanging free, by its 
rim upon the edge of the former, and at a conſiderable diftance from 
ts bottom. The interval between the two cups being fill'd with wa- 
ter, and the cavity of the internal one with a mixture of 1ce and ſalt, 
ind the external ſurface ſurrounded with the fame mixture, the water 
hereby quickly frozen; when, the parts of the mould being disjoin'd, 
he icy cup is made. To prevent the ice from adhering to the mould, 
e ſometimes anointed the latter with ſome unctuous material; but the 
dſt way we found, tho' it made the cup leſs durable, was to thaw its 
lurſaces, gently, by heat. 
5. Bartholine mentions an experiment to turn air, as he calls it, in- 
to water, in a hot ſeaſon; by placing ſome ſnow or ice in a funnel, 
o condenſe the watery particles, floating in the air, and cauſe it to 
ckle down the ſides thereof. However, upon trial with large and 


nick glass funnels, containing a mixture of ice and ſalt, we were 
| able 
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Pn ys1cs, able to obtain only an inconſiderable quantity of water, which diſtilla 
2 from the ice, formed on the outſide of the glaſs, only whilſt the mix. ble 
ture was diſſolving. | od 
6. That a mixture of ſnow and ſalt, included in glaſſes hermeti. cal 
cally ſealed, condenſes the vapour of the air on the outſide thereof, * 
we have already ſeen; from whence 'tis manifeſt, that the compact mer. 
body of glaſs is pervious to cold: nor can the air be here fup- lam 
poſed the medium that conveys it; however, we thought it proger ever 
to try, whether cold be convey'd thro' a vacuum, as 'tis uſually after 
call'd. | | | th 
7. A ſmall tube, ſealed at one end, and almoſt fill'd with water, oe 
being put into a convenient receiver, which we, firſt thoroughly pear 
hauſted by the air-pump, and then ſurrounded with a mixture of ice crack 
and falt, to the height whereat the water ſtood in the ſmall pipe, 11. 
that water was, at length, tho* ſlowly, frozen from the top to the bo. cally, 
tom, into odd kind of flakes, without any conſiderable number of bub- well { 
bles appearing therein. the w 
8. That cold will act thro' a medium ſenſibly and continually hot, viſible 
appears from drinking a large quantity of cold water; which vil 
manifeſt its chillineſs thro' the integuments of the abdomen ; as I have 
obſerved in myſelf upon drinking the mineral waters of Tunbriche: 
and this was, in a vehement degree, experienced by a gentleman, who 
drank them in a larger quantity at the ſame time. 

9. Having with water filPd a glaſs bubble, whoſe magnitude equal ſhou'd, 
that of a walnut, its figure reſembling that of a pear, and who: thro? it 
ſtem was crooked ; we ſuſpended it by a thread, the upper end prees o 

_ whereof paſs'd thro? a ſlit in a cork, and was there faſten'd, in a vide. Are 
mouthed glaſs filled with common oil of turpentine, and cover'd vid differen 
ice and falt, and cloſed with the cork : thus we left all for thre pactneſ 
hours; at the end of which time, tho* the oil remain'd fluid, tit in Ruf 
water in the bubble was wholly frozen, and the bubble itſelf crack" 2.1 
ſo, that only a ſmall part of it came up with the thread; the de part 
wherein appear'd deeply cleft from the ſurface towards the centre, .lt its 
to two pieces eaſily ſeparable; as if a pear had been cut along fn comme, 
its ſtalk thro* the core: and leaving them in the ſame fluid ad 3. W 
veſſel, with ſome thawing ice and falt about it, for fourteen or f, dan + i; 
teen hours, they were not conſiderably waſted. And, by the wi the | 
along with this bubble, we expoſed in the ſame manner, a glass chen fx 
whoſe ball, and a little part of its ſtem, was filled with ſome of te and lay? 
fame oil of turpentine, which, thus ſoon ſubſided about half an „ ice was 
whence it deſerves to be conſider'd, why, if cold be cauſed by _ the hook 
ſion of actual particles, they ſhou'd contract the oil without being 1 part thr 
to freeze it, and freeze the water without contracting, but expand rente. 
the ſame. | TAY ; 0 Af 
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10. After the manner lately deſcribed, we ſuſpended a ſmall glaſs bub- 
ble fill'd with water, and hermetically ſealed, in a glaſs of ſpirit of wine, 
and expoſed them to the air of a cold night, whereby the water was con- 

ealed, tho? the ſpirit continued its natural fluidity. But another bub- 
ble of water ſuſpended in common brine, at the ſame time with the for- 
mer, was no more frozen than the brine itſelf, that is, not at all. The 
{ame ſucceſs, alſo, attended the repetition of this experiment twice ; how- 
ever, upon a fourth trial, we found the bubble burſt, within two hours 
after it had been expoſed in a mixture of ice and falt, with ice adhering 
to the upper part of the bubble, whilſt the other was crack'd, in lines 
that run from a point. And more ice, we ſuppoſed, wou'd have ap- 
pear'd, had it not been diſſolved by the ſalt water, getting in at theſe 
cracks. 

11. We fill'd a ſmall glaſs-bubble with fair water, ſealed it hermeti- 
cally, and ſuſpended it in the middle of a large empty wide-mouth'd glaſs 
well ſtop'd; then expoſing it to a ſufficient degree of cold, we found that 
the water froze, and crack'd the bubble, without the intervention of any 


viſible liquor. 
XVIII 


1. We are inform'd, that to the inhabitants of ſome parts of the Eaſt- Eageri ment: 
Indies, it has appear'd a thing incredible, that the fluid body of water and obſerva- 
ſhou'd, in a few hours time, be naturally converted into a ſolid. This, e upon ice. 
thro! its commonneſs, appears little aſtoniſhing to us; however the de- 
grees of coheſion in the parts of ice, have not been ſettled; nor perhaps 
can we arrive any higher than a bare conjecture in this particular: for 
different degrees of cold, may poſſibly give different degrees of com- 
pactneſs thereto; and accordingly, I have been aſſured, that the ice 
in Ruſſa, is much harder than in England. 

2, I have had thoughts of ſeveral methods to eſtimate the coheſion of 
the parts of ice; and purſued the matter far enough to ſatisfy myſelf, 
that its ability to ſupport a weight is ſurprizingly great, conſidering that 
common knives will eaſily cut it. 

3. We placed a piece of ice, three inches long, three broad, and leſs 
than 4 inch thick, croſs-wiſe on a frame; ſo that the two parts where- 
on the ice reſted, were diſtant near three inches from each other 
then fixing a ſcale to an iron hook, we hung it in the middle of the ice, 
and lay'd weights thereon, till the hook, whoſe part that reſted on the 
ice was + inch, forced itſelf downwards, and, at length, the ice broke, 
the hook having firſt deſcended half thro? the ice at one end, and a third 
part thro* it at the other, of the inciſion, The weight applied was 
kventeen pounds averdupoize, and one hundred ſeventeen ounces troy. 

4. This experiment we repeated with a piece of ice 2 + inches 
broad, and 4 inch thick, placed in the frame at the diſtance above-men- 

Vol, I, | M m m m tion'd 
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Pays1cs, tion'd; but the weight required to break it, was ſeventeen pounds ayer. 
== dͥuupoize, and forty-eight ounces troy. The horizontal part of the hook 
had, however, cut more than 5 thro? the ice at one end, and nearly half 

thro? at the other. | ret; 

5. We have found, that by ſtrewing bay-ſalt upon thin plates of ice 

placed on a flat board, the ice wou'd, in ſome meaſure, be diffolved, 


and afterwards ſo ſtrongly frozen to the board, that we were obliged tg ry 
beat it off piece-meal, with an iron inſtrument, if we wou'd disoin « b 
them; nay, the parts of ice adhered ſo firmly in the pores of wo, 4 0 
that ſome of them, notwithſtanding this force, ſtill continued un. force 
moved. | h 
6. Having thrown a conſiderable quantity of ſalt upon ſome ſolid pieces yg 


of ice, there was ſuddenly produced a ſmall crackling noiſe ; and for: the 
conſiderable time after, there manifeſtly aſcended a large white ſteam, 
or thick ſmoke therefrom. | 
7. Upon pouring Aqua fortis on cakes of ice, wherein was abundance this 
of bubbles, it preſently penetrated thro* them with a conſiderable noiſe, thick 
that ſeem'd to be the cracking of the ice, whilſt the liquor underneath ment! 


it, might be taſted manifeſtly ſour. Oil of vitriol, allo, afforded the the p 
ſame phenomena, but in a much greater degree, yet without ſceming ice. 
to crack the ice it paſſed thro*; ſo that if only a few drops heret 13. 


were let fall, it immediately ſhew'd itſelf exceeding corroſive on the op- on ic 
poſite fide of the ice: and this we found it wou'd do thro? three plate north. 
of ice, laid one upon another, each whereof was about & inch in thick relates 
neſs, 5 « of 
8. Decoctions of ſage, roſemary and parſley, being ſeverally expoſed, who | 
in ſmall earthen pipkins, to freeze, they were totally converted into ice, hip | 
wherein appear'd no reſemblance of the reſpective plants; only that at at, he 
forded by the decoction of ſage, had a very uneven — and far mor thaw'd 
rugged than the other two, which were neither of them ſmooth ; and al freſh, 
of them, but particularly the decoction of ſage, yielded a fofter it fear d 
than the common. that tl 
9. Some freſh lemmon juice, froze in a wide-mouthed glaſs, afforded , {not t! 
an ice very odly figured, eſpecially in one part, where it finely reprelcnt- MY height 
ed naked trees. | 1 come f 
10. Snow - water ſet to freeze in ice and ſalt, afforded pretty figures e quantit 
its congelation, with bubbles produced therein, ſo minute, that the Whole are allo 
maſs of ice remain'd very tranſparent. | Carries 
11. Upon mixing a Long quantity of ice in groſs powder, vg frozen, 
ſome whole bay ſalt, and ſtirring them together, a viſible fume over- 
ſpread the containing veſſel, like a fog; and when riſen aboye It 
brim, fell down again in ſtreams: theſe fumes alſo play'd in grail tim 
lenty upon the ſurtace of the mixture, as a miſt upon a pond, be under 
ing ſome of them unable to riſe higher. The phenomenon continu ground 


for a long time, tho I cou'd not be poſitive, that theſe fumes 4 leads v. 
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little. 
| 12. Olaus Magnus tells us, that the ice in the cold northern cli- 


« mates, about the beginning and middle of winter, has its coheſion 
« of parts ſo ſtrong, that at the thickneſs of two inches, it will ſup- 
„port a man; at the thickneſs of three, an armed dragoon; at that 
« of fourteen, a company or band of ſoldiers; and, laſtly, that if it 
« be a yard thick, an army, of ten thouſand men, may march there- 
« on,” This indeed, is no accurate way of meaſuring the coheſive 
force of ice; becauſe the diſtance of the part that ſupports the weight, 
from the ſhoar, 1s not here regarded, tho* the remoter parts of the 
ice reſt hereon; for the ice being conſider'd as a lever, the place of 
the weight upon it, muſt, by all means, be determined; ſince the ice 
may reſiſt a conſiderable 1 near the banks, tho* but a very ſmall 
one near the middle of a frozen river. However, *tis plain from 
nce this general obſervation, that the ice of a river, at ſuch a particular 
iſe, thickneſs, will in any part of it, ſuſtain the reſpective weights above- 
eath mention'd; and therefore, even at a point, the fartheſt removed from 
the the prop of the lever; which ſhews an immenſe force of coheſion in 
nin ce. 
— 13. J proceed to the obſervations of travellers and ſailors, made up- 
op- on ice. Capt. Weymouth tells us, that, in his voyage to diſcover the 
lates north-weſt paſſage, he found 1ce almoſt as hard as a rock. He 
hick- relates farther, „that finding ſome pieces broken off from an iſland 
« of ice, they afforded very good freſh water.“ An old fea captain, 
ole, who had often ſailed into the frigid zone, aſſured me, that when his 
0 1Ct, ſhip had been immured with ice, ſo that no ſalt-water cou'd be come 
at af- at, he made wells in thick pieces of ice to receive the liquor that 
more thaw'd therein, which he found, tho' on the main ſea, to be good, 
ind al reſh, potable water, and fit for all neceflary uſes; ſo that he never 
er ide kear'd the want of ſuch water there. There's a poſlibility, however, 
that this ice, which affords frefh water in the ſea, is congealed ſnow, 
Forded not the ſalt- water frozen) that lies upon the ſurface, and adds to the 
refent- BY f<ight of the ice underneath ; *tis alſo poſſible, that ſuch ice may have 
come from rivers that diſcharge themſelves into the ſea, as thoſe vaſt 
rares u quantities obſerved about Nova Zembla, and the ſtreights of Weigats 
whole e allo /d to deſcend from the great rivers Oly, Feneſce, &c. and this 
J — the greater poſſibility, becauſe the main ſea is ſeldom or never 
„ wit rozen. 
e onet- 14. The next thing I ſhall conſider is, the magnitude of ſingle por- 
zove 18 tons of ice. The old ſea captain above-mention*'d told me, he * 
n gra"! times faſten'd his ſhip to maſſes of ice, that reach'd thirty fathom 
id, be under water; and that he once lay aſide of a piece that reſted on 
ntinuco ground in fifty fathom water. None of theſe, he ſaid, roſe with their 
es wer cads very high above the ſeas ſurface ; he thought not much more than 
cold Mm mm 2 a tenth 


cold; however, a thermometer applied to them, ſeem'd to ſubſide aPnavysics. 
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Pu vs 1cs. a tenth part of their whole length; and that ſnow, ſucceſſively falling 
- thereon, depreſs'd them ſo low; which often melting within two 9 
three days, wou'd ſubſide to a third or fourth part of its former height, 
and become ſolid ice. Capt. James tells us, he one day failed by an 
icy mountain of a height incredibly greater than what we lately ob- 
ſerved from him, to be taller than his main-maſt. But the famous 
ſailor Mr. Baffin fays, „on the ſeventeenth of May, we ſailed by 
many great iſlands of ice, that were above two hundred feet high the 
4 above water; and one in particular, that I meaſured to be two bee 
hundred and forty feet; whence if only + of the ice be extant 2. 
“ bove the ſurface of the ſea, this piece of ice muſt have been one 
&« hundred forty fathom long; and this proportion, I have known 


« to hold in ſome ice; but I don't affirm it in all.“ Capt. Jauer « 5 
obſerved ſome flat pieces of ice, to meaſure one thouſand of his paces « þ 
in length. « e& 


15. Of compounded portions of ice, I find the following accounts, 
Mr. Hall, in his voyage to diſcover Greenland, tells us, he met with an 


huge bank of ice twenty four miles long. Another Engliſb ſailor relates, * 
that, even in June, the fea where he lay, was cover'd with ice, as far aore 
« as he cou'd diſcern all around him, from a conſiderable eminence, « of 


« except within a quarter of a mile from the ſhoar.” Whence that vat « th 
extent of ice ſhou'd appear as one floating iſland, The French hydro- 
grapher Fournier, relates, that their fleet failing to Canada, in the 


<« year 1635, met with ſeveral maſſes of ice, as high as ſteeples; and teſtin 
« 1n particular, one of two, in ſome places being flat, and in others, Wi 
« riſing up in frightful hills, along which they coaſted, for above forty, ; 
or even eighty leagues together; and here,” ſays he, are often, in it ſee 


* the month of Auguſt, teen floating pieces of ice much larger than 
e ſhips.” Olaus Magnus aſſures us, that battles are fought as wel 


: agrees 
<< upon the ice of the northern ſeas, where, during the ſummer, i1.us 


broug 


<* uſually engage, as upon ſolid champaign ground; let the contending noiſe. 
<« armies, with all their artillery, be drawn up ever ſo cloſe together. cracks 
And *tis a common thing in the more northern nations to take Jarge ceflive 
journeys, with heavy carriages, over the vaſt plains of ice. *Tis vel 1 


known alſo, that the whole Swediſh army lately marched over the trozen 


The © 
ſea to the iſland of Zealand. Nay, even in the eaſtern regions, the fe 


marks, 


itſelf has been congealed to a prodigious breadth. ** Manaſſes, in |! for th: 
„ annals” ſays Bartholine, relates it as an extraordinary thing, chat i huge ! 
the reign of Theophilus, there happen'd ſo hard a winter, that it tat ſurpriz 
« froze the ſea into ice, to a vaſt thickneſs, and a ſtony hardneſs.” And he h. 

« according to Glycas, © in the year 775, the ſea was frozen along tit that a 
« mediterranean coaſts, to the diſtance of fifty leagues, into ice as hard of hay 


« as a rock, and to the depth of thirty cubits; at which time, al ice. 
« ſo, there fell ſo large a quantity of ſnow, that added thirty cubits to Ul 
“ height of the ice,” * 
2 . 16. 
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in a huge piece of ice, under which they ſhelter'd themſelves from 
ſtormy winds; they tell us, it was cover'd on the top with earth; 
that they found forty eggs thereon ; that its colour was a perfect 
azure ; whence ſome of their crew affirm'd it to be frozen land; for 


thom under it, that is, quite to the bottom. This colour in ice has 
been alſo obſerved by * James; ſo that perhaps Virgil might not 
ſpeak improperly, when he gave the epithet blue, to the ice of the 
frigid zone. Tis very conſiderable, if true, what Olaus Magnus ſays, 
« that when, towards the beginning of April, the ice begins to thaw, 
« *tis very unſafe to venture upon it, unleſs in a morning ; for the 
« heat of the ſun renders it ſo brittle, that tho* it lately ſupport- 
« ed armed dragoons, a naked man can now ſcarce walk upon it. ” 
He adds, „ that when the ice breaks, it makes a very loud and 
« dreadful noiſe, like that of thunder, or an earthquake ; but eſpe- 
« cially, if it happens in the night.” And to this particular, Mr. Hall 


far agrees, who tells us, that “ as they ſteer'd by a huge and high iſland 
ce, « of ice, there fell a piece from the top thereof, with a report equal to 
vat « that of five cannons ; and that about twelve of the clock one night, 


they were ſuddenly compaſs'd round with great iflands of ice, that 
« made a moſt ſurprizing hideous noiſe.” There are many concurring 
teſtimonies given of this noiſe occaſion'd by ice, tho* it ſometimes 
ſcems to proceed from the daſhing of the pieces one againſt another; 
but if it happens at the time the ice appears to cleave ſpontaneouſly, 


„ in it ſeems difficult to aſſign its cauſe, Olaus Magnus, indeed, with ſome 
than probability, aſſigns 1t to the warm exhalations of the earth ; and 
wel zgreeably hereto, I remember, that ſome pieces of thick ice being 
TROL brought out of a cool place into a warm room, made a ſmall crackling 
ding noiſe, I am informed, however, by a native of Poland, that * 
her.” cracks and loud frightful noiſes, happen as well by the action of ex- 
Jarge ceſſwe cold, as a thawing heat upon the ice. And indeed, we ſome- 
wel times obſerve the ground to be cleft in very violent froſty weather, 
Oel The old ſea captain, whoſe teſtimony I have twice uſed already, re- 
e fa marks, that large tracts of ice have a power to deaden the wind ; 
1 Ul for that having been diſtreſs'd by ſtormy weather, and driven near 
at 10 huge thoals thereof, he had unexpected found a calm, to his great 
Laere ſurprize; and ſeveral times ſailing from the ice upon a ſmooth fea, 
And he has met a ſtorm at ſome diſtance from the ſame. He adds, 
g te that a Dutch ſailor, who frequented the northern ſeas, aſſured him 
hard of having ſeveral times obſerved the like wonderful property of the 


Kc. | 


XIX. 


637 


16. We come now to miſcellaneous obſervations upon ice. The Duteb PR vsics. 
in their famous voyage to Nova Zembla, obſerved ſome peculiaritie 


it lay ten fathom high above the water, and deſcended eighteen fa- ; 
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Pu vstcs. 

— XIX. of t 
| dill 
Experiments 1. *Tis generally thought there are liquors potentially hot, wherein ed | 

and objervati- ice will ſooner diſſolve than in water. To bring this to the teſt of 
ons upon the experiment, we attempted to freeze water in bullet-moulds, that Wwe grot 
m—_— in Pi Aly of the ſame magnitude; b miſſ 
and ſnow, and Might gain Pieces of ice exactly of the ſame mag but not be. N 

the defruction ing able to procure any moulds, whoſe cavities were of equal dimen. 
#bereef by air ſions, we ſubſtituted a glaſs tube in their ſtead z wherein having fro. long 
2 1 zen ſome water into a cylinder of ice, we divided it exactly into equa] - 
* portions. Theſe pieces we ſeverally put into different liquors at the ” : 
ſame time, whilſt exact notice was taken, by means of a ſecond pendu. 5 * 


lum, furniſhed with an index, and a divided dial-plate, how long they 
were in diſſolving. 
Two ſets of our experiments, were made with cylinders of ice un 


inch long, and about halt an inch in diameter, wherein we obſcrved : 1 
as follows. a 


1. £ Oil of iel p 1 
Spirit of wine TIT RES: me 
In G 4% Fortis diſſolved J 127 U minutes. 
Water = 12 beg 
Oil of turpentine 44 
Air 164 
&« thy 
IT. C Oll of vitriol 3 
Spirit of wine . 13 f * « 1s ( 
he ice 
Water by 26 
In J Oil of turpentine — r « ſol 
Sallet - oil 52 | 011 
Air 152 


2. We morever thought it worth trying, what difference there $3 
wou*'d be in the duration of pieces of ice of the ſame bulk and weathe 
figure, ſome whereof were made from water, others from wine, milk, ito melt 


oil, urine, Cc. when expoſed to thaw in the air, or other fluids; and WiWnvy 1 
alſo whether motion wou'd impart heat to ice, by rubbing two pieces 
thereof one againſt the other: and indeed, T found ſuch an att 
tion haſten the diffolution in that part of a plate of ice, which {ul 
tain'd it. 1 « whe 

3. And, by the way, upon throwing ice into a certain cold 1iqu0!, 
it has preſently diſſolved, and produced a great degree of heat. *or t 

4. The effects of cold do not always depend upon the actual preſence 
of its manifeſt efficients ; for when theſe have once brought a diſpoſed upor 
ſubject to a ſtate of congelation, it will, ſometimes, continue therein, | 
tho* the operation ceaſes. And, we frequently ſee that when a certain 
texture is produced in a body, it remains there till ſome other agent 


Over-powers and removes it, Tho? ice and ſnow may ſeem to melt 4 q 'Th 
- 


month 
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ed by the ſun's rays, or ſome warm exhalations from the earth ; and, 
accordingly, we ſee that great compacted maſſes of them, will, above 
round, remain long undiſſolved, when the warm air has not free ad- 
miſſion into the pores thereof; but if cloſe piled up in proper reſerva- 
tories below the ſurface of the earth, they may be preſerved for a ſtill 
longer time *. | 

7 he method of making reſeryatories, and preſerving ſnow in 1taly, take 
xs follows, from Mr. Evelin. *The ſnow-pits in 1taly are ſunk in the 
« moſt ſolitary places, and uſually at the foot of a hill, to protect them 
« from the ſun, fifty feet deep, in form of an inverted truncate cone, 
« with their mouth, twenty five in diameter. The ſides of the pit are 
« {9 joiced that the boards may be nailed very cloſe thereon. About a 
« yard from the bottom 1s fixed a ſtrong frame, upon which is placed 
« a kind of a wooden grate. The cover of the mouth is double thatched, 
« with reed or ſtraw, upon a copped roof, on one ſide whereof, ap- 
« pears a thatched narrow door-caſe ; hipped on like the top of a dor- 
« mer, which compleats the whote. To preſerve their ſnow herein, they 
« Jay clean ſtraw upon the grate, to prevent its running thro? whilſt they 
beat it to a hard 1cy cake near a foot thick ; upon which a layer of ſtraw 
being laid, they place more ſnow thereon, and ſtraw upon this; and 
thus continue layer upon layer, till the pit be filled: when they cover 
« the whole, thick, with ſtraw or reed, and ſhut the door, The grate 
« is contrived to drain off the liquor that might run from the ſnow, if 
by accident any ſhould melt, which would, otherwiſe, haſten the diſ- 
* ſolution of the reſt ; and upon this account the bottom is but ſlightly 
« ſteen'd. The curious preſerve a circle of tall, ſhady trees, about the 
* mouth of the pit.” 
5. The Dutch relate, that in their Nova Zembla voyage, tho? the 
veather proved fair and ſun-ſhiny, yet the heat was not ſtrong enough 
to melt the ſnow on the twenty third of June. Nay, in warmer climates, 
ſnow will remain, during the whole ſummer ſeaſon, undiſſolved upon 
the tops of high mountains. And Captain James ſays, that “ in Fuly 
* and the beginning of Auguſt, we expoſed ſome pieces of ice, that 
* meaſured two feet ſquare, to the heat of the ſun in the ſhip's boat; 
* whereon the rays played ſtrongly ; yet, notwithſtanding that, and 
* the warmth of the ſhip, wherein we kept a large fire, they lay eight 
* or ten days before they would melt.” He tarther obſerves, that 
* the ground continued frozen till June, tho? the weather was then hot 
* upon the ſhoar.” The ſame perſon alſo relates, that a but of wine, 
Which ſtood all the winter upon deck, continued firm frozen till the 
month'of May. 


* Tis a remarkable obſervation of M.] ſooner in Vacus, than in open air. Hift. de 
anberg, that ice in ſummer diſſol ves much | I Academ. A. 1708, P. 26. Th 
1. S 


of themſelves upon the ceſſation of froſty weather, yet the cauſe of their Pn vs1 cs. - 
Jifſolution appears to be the action of the air upon them, that is heat. 
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XX. we 
1. The diſpute about the Primum Frigidum is become famous amone ned 
naturaliſts ; ſome contending it is the carth, others the air, and ſome o of th 
the moderns, that it is nitre; but all ſeem to agree that there is ſome par. have 
ticular body ſuperlatively cold in its own nature, by partaking where, r! 
all other cold bodies obtain that quality. ſtone 
2. But, in my opinion, before men had ſo deeply engaged in this dif. and h 
pute, they ſhould have enquired whether there were any ſuch thing as ; howe 
Primum Frigidum; for tho* I will not reſolutely deny its exiſtence, yet, when 
I think it may well be queſtioned, and that upon ſeveral accounts. bodie: 
And firſt, it is very diſputable, whether cold be a poſitive quality, or find a1 
a bare privation of heat; and till this queſtion can be determined, it mul ſitic 
ſeem improper to enquire which is the Primum Frigidum. reſpir: 
Tis, indeed, generally taken for granted, that heat, moiſture, drynelz the aut 
gravity, Fc. have each of them a principal ſubject to reſide in, yet this ſerved 
ſeems to be only a groundleſs fancy; for there are many qualities, as gra Beſides 
vity, figure, motion, colour, ſound, Cc. of which no true and genuine not; 
primary ſubject is aſſignable: and ſince heat and cold are look'd upon 2 argues 
qualities diametrically oppoſite, it will be very hard to ſhew that there ws fi 
is a Teolo d:x1x9, of the former; ſince ſtones, metals, plants, animal, earth u 
and almoſt all ſolid bodies, will, by motion, become hot. that th 
Among the bodies generally alledged for this purpoſe, there is not they he 
one that ſeems to deſerve the title of Primum Frigidum. Plutarch ſup- countrie 
poſes the earth to be the Primum Frigidum; yet we ſee the earth is fro- ture, ce 
zen not by its own cold, but thro? its vicinity to the air; for the con. lars; t 
gealing cold, even in the midſt of winter, affects only its ſurface where teams t 
it borders on the air, and ſeldom penetrates above a few feet into it Obſervat 
ſubſtance ; and, therefore, if the earth be any way protected from the Meri 
air, it will remain unfrozen all the winter long; as may appear fron H bimiclf 
that remarkable practice in the great ſalt-marſnes of the Freud bundred 
Iſlands of Xaintonge, where, when the ſeaſon of coagulating ſalt by the lundred 
heat of the ſun is paſt, the owners, by opening certain ſluices, over- ich la 
flow ail the banks and dams that divide the ſalt-ponds; for if they r and 
left their works uncovered, the froſt would make a great havock 4 Clothes : 
mong them. 19 
Beſides, the earth, upon this ſuppoſition, being the coldeſt, 1 bf Pull. 
is the heavieſt and moſt ſolid of the elements, it is improbable tit at, ty 
thoſe exceſſively cold agents, that freeze the clouds into ſnow and om, th 
hail, ſhould be terreſtrial exhalations. And *tis not eaſy to ſay, why, 11 Won of « 
elementary corpuſcles, ſteaming from the earth, have ſuch a congealing Me Hun 
power where they are diſunited, and barely interſperſed among ter naty 
articles of air, the maſs of the earth it ſelf, from whence thoſe ©x-Wio!ly f 
ations are ſuppoſed to proceed, ſhould not be able alſo to fret * m 
Vol. 


water. 
| | Another 
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Another argument againſt the earth's being the Primum Frigidum, may Pa ysrcs 
he taken from the ſubterraneal fires which break out in many places of.. 
the earth; from whence ſome would ſhew, the earth to be, naturally, 
neither hot nor cold. And even where there appear no manifeſt ſigns 
of theſe fires, pcrſons, who deſcend to the bottom of deep mines, 
have complained that a very little exerciſe would put them into a vio- 
lent ſweat : and the learned M. de Claves, who hath written of precious 
ſtones, affirms, that in ſuch mines, the ſubterraneal vapours are ſo thick 
and hot, that the miners are obliged to work in their ſhirts, I am nor, 
however, fatisfied, that thoſe deep places would have appeared as hot, 
when judged of by a ſealed weather-glaſs, as they did to the miners 
bodies; tho? the poſſeſſor of a lead mine aſſured me, he did not uſually 
find any difficulty of breathing therein, notwithſtanding the ſame dif- 
poſition to ſweat z and others, alſo, have not complained of having their 
reſpiration incommoded in ſuch places, unleſs by accidental damps : and 
the author lately mention'd, expreſly affirms, that the ſame effect is ob- 
ſerved, in the bowels of the earth, as well in ſummer as in winter. 
Befides, tis generally found, that very deep wells and ſprings freeze 
not; but the water often comes up ſmoaking from thence: which 
argues that, at leaſt, the earth wherein it lay, or thro* which it paſs'd, 
ws free from ſuch a degree of cold, as might be expected if the 
earth were the Prim::m Frigidum. Nor can it be reaſonably pretended, 
that the ſubterraneal heat, proceeds from the rays of the ſun; ſince 
they heat not the earth above ſix or ſeven feet deep, even in ſouthern 
countries. And if the lower part of the earth were, of its own na- 
fure, cold, and receiv'd the heat it affords, only from the ſun and 
ſtars; the deeper men deſcend therein, the leſs degree of heat and 
teams they would meet with; which is contrary to our French author's 
obſervation, | 

Marinus, another French author, who had the curioſity to defcend 
bimielf into the mines of Hungary, ſome of which are three or four 
tundred farhom deep, relates, that after he had deſcended about an 
lundred fathom, he came into a very warm region of the earth, 
Which laſted to the bottom of the mine; and is ſo hot, both in win- 
ter and ſummer, that the labourers uſually work therein without their 
Clothes : he adds, that himſelf was ſcarce able to bear the heat, tho” 
le external air was very hot; it being fair weather, and in the month 
if uh. And he farther declares, he was told by the overſeers, 
lat, twas univerſal, the lower they deſcend, beyond a hundred fa- 


1 


Wai om, the hotter it grows. But having, my ſelf, been to the bot- 
hy, em of ſome mines, I ſuſpect, that this degree of heat, obſerv'd in 
yealing ' Hungarian mines, might in great part, proceed from the pecu- 
ng der nature of the place, or of the minerals generated there; and not 


fe ol from their vaſt depth beneath the ſurface of the earth. For, 
free eral mixtures of bodies, not actually hot, will produce a conſiderable 
You, I. Nnnn degree 
\ notne! £ 
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Pays1cs. degree of heat. And very credible eye-witneſſes have affirmed, that, in 
— ſome parts of England, they dig up large quantities of a kind of mineral, 


ſuppoſed to be vitriolic, which, by the bare addition of common water, 
will grow ſo hot as almoſt to take fire. So that the Hungarian mines be- 
ing deep, and not deſtitute of water, it may be ſuſpected, that either thi 
fluid, or ſome peculiar mineral ſpirit, or juice, may, with the mineral, 
produce a warm ſteam, which, for want of ſufficient vent, 1n thoſe cloſe 
places, yield a conſiderable heat. And this conjecture may be coun. 
tenanced by three circumſtances, which I take notice of in our author; 
narrative. For firſt, the ſmoke that plentifully aſcended out of the 
mine, thro* the perpendicular groove, conſiſted of fetid exnalations, 
which were ſo faline and fretting, as frequently to corrode and ſpoil 
the wooden ladders, and the iron inſtruments of the diggers. Second- 


ly, the overſeers of the mines told Morinus, that they, in ſome places, 


met with veins of hot minerals, which augmented the heat of the place. 
And laſtly, as our author deſcended into the gold-mine at Crenmilz, 
he found in one place, the heat to increaſe gradually, and, at length, 
to exceed what he had met with in any other mine; and afterwards, 
coming into a ſpacious room, that abounded with ſmaragdine vitrio] 
from whence this heat proceeded, he found, beſides a ſharp ſpirit, ye. 
ry offenſive to his throat, a heat that made him ready to faint away 
with ſweating. And, elſewhere, the ſame author remarks, that ſuch 
hot mines of vitriol, or ſulphur, may be found, even near the fur. 
face of the earth, and diffuſe a heat all around, to a very greit 
diſtance. | 

But if it be objected, that this ſubterraneal heat is adventitious to the 
earth, which remains ſuperlatively cold of its own nature; it may be 
reply'd, *tis ſomewhat 1 that nature ſhould have intended the 
earth for the Summum Frigidum, and yet a great part thereof be con- 
ſtantly kept warm, either by the ſun, as under the torrid zone, or by 
ſubterraneal fires, 

But if it be pretended, that when the earth is ſaid to be the Primm 
Frigidum, not the elementary earth, but ſome body mixed with it, 1s 
thereby meant, I defire to know which of the many bodics that make 
up the terreſtrial globe, muſt be fixed upon for this purpoſe, that we 
may examine its claim; in the mean time, I conclude, that the earth his 
none ſuch; ſince, upon this ſuppoſition, a colder body, than that 
is allowed to be, gives it the greateſt degrees of coldneſs it can pol 
ſeſs. I muſt, however, diſſent from the learned Gaſſendus, in thinking 
the earth to be naturally no more cold than hot. For its inſenſibl 
parts, like thoſe of other firm bodies, being heavy, and perhaps groß, 
and either having no conſtant motion, or, at leaſt, a far more gente 
one than our organs of ſenſe; it ſhould follow, that the earth mull 
ſeem cold to us, unleſs it be, ſome way or other, put into an uni 


tural degree of agitation : and, for the like reaſon its not ioprobel 
| that 


Ti 
Other: 
tom, 
to fre, 
and tl 


Experiments and Obſervations upon Cold. 643 


that pure earth, ſhould, in its own nature, be colder either than pure wa- Pa VSH(CS. 
ter or pure air; ſince the earth being a ſolid body, its component parti 
cles are at reſt among themſelves, or, at leaſt, mov'd with an almoſt in- 

finite ſlowneſs; whilſt water and air, being fluids, their component par- 

ticles muſt be in a different, reſtleſs motion, and, conſequently hotter ; 

that is, in a ſtate wherein the various agitations of their more mi- 

nute particles 1s more vehement, 

And if thoſe who plead for the earth in this caſe, had declared they 
mean not the pure or elementary earth, but part of the terreſtrial 
globe, diſtinguiſhed from the ſea and other waters; and would alſo 
have earth, in this ſenſe, to be only the Summum Frigidum ; perhaps 
they might have a better plea for their opinion, than thoſe who contend 
for the water or the air; ſince the Dulch, who ſailed thrice to Nova 
Zembla, and once wintered there, affirm, that the higheſt degrees of 
cold, are not to be met. with on the main ſea, which is moſt expoſed to 
the operation of the air and water, but either upon land or near it. 

And Fournier tells us, that “ in the year 1595, the Hollanders, being 
« intercepted by icy ſhoals, in the ſtreights of Yeigats, and meeting with 
« ſome Muſcovites, were told by them, that neither the northern ſea, nor 
« that of Tartary, were ever froze, but only that ſtreight, and the ſea 
« contiguous to the ſhores of ſome bays and gulphs,” and our author af- 
firms, in general terms, that the main ſeas never freeze. 

On the contrary, I have been told, that in Siberia, a northern pro- 
vince of Ruſſia, the ground is thaw'd, during the ſummer, only about 
two feet deep, whilſt it ſtill continues frozen below; tho*, by the way, 
there, notwithſtanding, grows good corn on the ſurface. 

That water ſhould be the Primum Frigidum, 1s contrary to experience. 
For, not to mention how very difficult 1t would be to prom that abun- 
dance of cold bodies, as gold, ſilver, cryſtal, fuſible ſtones, &c. con- 
tin any water; nor to urge the arguments that ſome contenders for the 
ſuperlative coldneſs of the air employ, I ſhall content my ſelf with this 
obvious phenomenon of cold, that in receptacles of water, congelation 
begins at the ſurface, where the fluid is expoſed to the immediate con- 
tat of the air. Now, this ſufficiently argues that the air is colder than 
the water; ſince it is able not only ſenſibly to refrigerate, but deprive 
it of its fluidity z whilſt, if the water it ſelf were the Primum Frigidum, 
it either ought to be always congealed, or we may juſtly demand why 
the glaciation thereof, ſhould not begin in the middle, or at the bottom, 
as ſoon as at the top. 

'Tis a received tradition, indeed, among the water-men and ſome 
others, that the rivers and ponds, alſo, are frozen, firſt at the bot- 
tom, and begin to thaw there. But, *tis evident, that in water expoſed 
to freeze, in large veſſels, the congelation begins at the upper ſurface, 
and thence, as the cold prevails, the ice increaſes and thickens down- 

Nann?2” wards ; 
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Pays1Cs. wards ; and for this reeaſon, frogs retire, in froſty weather, to the bottom 
o of ditches, whence I have taken many of them, very briſk and vigorgy, 


from under the thick ice that covered the water: and I have been 
inform'd, by an obſerving perſon, that, at leaſt, in ſome places, tis 
uſual, in winter, for - ſhoals of fiſh to retire to thoſe depths of the ſea, 
and rivers, where they are not to be found in ſummer. But if rivers were 
frozen firſt at the bottom, we muſt, very frequently, meet, in the 
emerging pieces of ice, the ſhapes of thoſe irregular cavities and pro. 
tuberances that are often ſeen in the uneven ſoils over which rivers 
take their courſe ; yet thoſe pieces of ice are generally flat, as if 
generated on the ſurface of the water. Moreover, if even deep ri. 
vers freeze firſt at the bottom, why ſhou'd not ſprings and wells 
freeze firſt at the bottom too? But that which deceives our water. 
men, is, they frequently obſerve flakes of ice aſcend from the bottom of 
rivers to the top, where, it often happens, that after a hard froſt has 
continued a while, theſe emerging pieces of ice, contribute greatly tg 
the freezing over of rivers; for, coming in ſome of the narroyer 
parts of them, to be ſtopped the ſuperficial ice, that reaches on cach 
fide of the river, far from the banks towards the middle ; thoſe flat 
icy bodies are eaſily cemented by the violence of the cold, and, by 
means of the contiguous water, to one another; and ſo, by degrees, 
ſtreightning, and, at length, choaking up the paſſage, they ſtop the 
other flakes of ice, that either emerging from the bottom, or looſ- 
ened from the banks of the river, are carried down the ſtream to- 
wards them ; and thoſe being alſo, by the ſame cold, cemented to the 
reſt, the river is, at length, quite frozen over. And the reaſon why 
ſo many flakes of ice come from the bottom of the river, ſeems to 
be, that, after the water has been frozen, all along, near the banks, 
either the warmth of the ſun, or ſome other accident, thawing the 
ground, or otherwiſe, looſening many pieces of ice, together with the 
earth, ſtones, &c. whereto they adhere, from the more ſtable parts ot 
the banks, theſe heavy bodies carry down with them the ice wherein 
they lie; but then the water at the bottom of the river being warm, 
in compariſon of the air, in froſty weather, the ice, by degrees, is ſo 
diſſolved in thoſe parts, by which it held to the ſtones, earth, or other 
heavy bodies, that the remaining portion, being ſpecifically lighter than 
water, gets looſe, emerges, and, perhaps, carries up with it ſtones and 
clods of earth, that may yet ſtick thereto, or be incloſed therein; the 
fight whereof perſuades the water-men, that ſuch flakes of ice welt 
generated at the bottom of the river; tho* a large piece of ice mi 


buoy up and ſupport bodies, of that kind, of a great bigncls, pro. 


vided the ice and they together, exceed not the weight ol an equal 
bulk of water. Thus Captain James Hall relates, that upon a !arge 


piece of ice in the ſea, they found a ſtone which they judg'd to be 


three hundred pound weight, | 
Beſides, 
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this we may add, what was lately obſerved of the perpetual fluidity of 
the main ſea, and of the overflowing the ſalt-works in France; from 
whence the water ſeems not diſpoſed to receive any very intenſe degree 
of cold at a conſiderable diſtance from the air: for we formerly obſerved, 
that the congealing cold penetrates nothing near ſo deep as the thick- 
neſs of ſome pieces of ice found in the ſea, might lead one to ſuſpect ; 
theſe being only maſſes form'd of many flakes and fragments, which 
running upon or ſliding under one another, are, by the congelation of 
the intercepted water, cemented together into a bulk miſs-ſhapen and 
unweildy. Thus Captain James informs us, that it ſeldom rains in 
« Charlton iſland after the middle of September, but ſnows : and the 
« ſnow,” ſays he, will not melt either on the ſhore or ſands: when 
« jt ſnows at low-water, the ſands are all covered over with it, which 
« the half-tide carries off into the great bay; and every low water 
« the ſands are left clear : thus it daily gathers, till the latter end of 
« Ofober , and by that time, it renders the ſeas ſo cold, that as the 
« ſow falls, it lies on the water in flakes, without changing its co- 
jour; but as the winter comes on, it begins to freeze upon the 
« ſurface three inches, or more, in one night; which being carried 
« away by the half-tide, it meets with ſome obſtacle, and then runs 
« upon it ſelf, ſo that in a few hours, it will be five or ſix feet thick: 
« the half-tide ſtill flowing, carries it off ſo faſt, that by December, 
it is grown to an infinite quantity of ice.” And the famous Mr. 

Hudſen ſays, „there are prodigious ſhoals of ice in the ſea towards 

the pole; many ſounds and rivers being in the lands of Nova 

« Zembla and Newland to ingender it ; beſides the coalt of Pecora, 

* Ruſia, Greenland, &c.” | 

| cannot, however, imagine, that water is indifferent as to heat 

ad cold; for, bating the heat of the ſun, which is only adventitious 

yhere it operates, and which leaves many vaſt portions of water untouched ; 

the inſenſible parts of that fluid are much lefs agitated than thoſe 

of our organs, and conſequently may, in regard thereto, be judged cold : 

for tho* water be allowed a various motion of its component parts, 

yet an agitation ſufficient for fluidity, is often much more ſlow than 

that of the ſpirits, blood, and other fluids of a human body. Thus, 

tho urine continues fluid, after being long evacuated, yet its parts are 

far leſs agitated than when it came freſh out of the bladder. Nay, 

the whole body of the ſea is very cold at any conſiderable depth, as a 

profeſſed diver told me; and, particularly, he ſaid, that having occaſion 

once to deſcend about twelve or fourteen fathom deep near the nor- 

tern coaſt, tho* his engine very well ſupplied air for reſpiration, and 

id? he felt no other inconveniencies, yet the cold was ſo violent, 


hat he could not bear it for above two or three hours. I have of- 
l = 


Beſides, the froſt is uſually hardeſt when the air is clear and freed from Parsrcs, 
aqueous va POUrs 3 but the cold is more remiſs in rainy weather. And to 
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Pavys1cs. ten iſhed, indeed, that he had then been provided with a therm. 
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- neter, to ſhew whether the intenſe cold he felt were real, or chief "ah 
regarded his body in that ſtate, But this is not the only perſon h ready 
has found the ſea exceeding cold; for Beguinus relates the ſame thin come 
from the mouth of an overſeer of the coral-fiſhery, in the kingdom too, 
of / unis. And Foſephus Acofta tells us „ it is remarkable, that in the when 
« depth of the ocean, the water cannot be heated by the violence gf incluc 
te the ſun, as in rivers. Nay,” ſays he, as falt-petre, tho? it be g as it 
« the nature of falt, hath the property to cool water, ſo we ſer much 
c that, in ſome parts, ſalt-water hath the faculty of refreſhing ; which tious 
„ we obſerved in that of Callao, where they put their wine into the occaſi 
„ ſea to cool it; whence it appears that the ocean may temper and plicat 
<< moderate exceſſive heat; and upon this account,” adds he, “ we fel therec 
cc greater heat at land, ceteris paribus, than at ſea; and find countries nor cc 
<« lying near the ſea to be cooler, than thoſe that are farther from it” menti 
Upon the whole, it appears, that both in very cold and very hot re. in oil 
gions, the deep parts of the ſea are very cold, the ſun-beams being who | 
unable to penetrate to any great depth therein; and accordingly the freeze 
diver, lately mentioned, told me, he could not diſcern the light of the where 
ſun at any great diſtance from the ſurface of the water; but that a Beſſ 
he gradually deſcended deeper, he found it grew darker, to ſuch a de- buted 
gree, as would ſcarce have been expected in ſo tranſparent a body a the co 
water. But this coldneſs of the ſea 1s not intenſe enough to entitle water from | 
to the appellation of the Primum Frigidum ; ſince divers have not found allow 
it ſufficiently cold to freeze the water at the bottom, as the air often lalt-pe 
does at the top. frigera 

The next opinion we are to conſider, is that of thoſe, who ſuppoſe the of the 
air to be the Primum Frigidum. and ſe 
Now, not to mention that the air is often reckoned among the hot ele Anc 
ments; that its heat is very great in the torrid zone; nor that, accord the re: 
ing to the generality of philoſophers, the upper region, which is incom cold, 
parably the greateſt part of it, always remains hot, and the lower region to be 1 
alſo, in compariſon of the middle; I obſerve, that *tis not eaſie to ſhes litive q 
how the great cold in the lower parts of the ſea, proceeds from that of ti verſy | 
air, whoſe operation ſeems not to reach very far beneath the ſurface of tis Seco 
water. For Captain James, who had very good opportunity to try ! met w. 
allows not the froſt to penetrate above two yards perpendicularly dom roms, 
wards from the ſurface of the water, even in the coldeſt habitable r grate 
gions. And this ſeems the more rational, by conſidering, that in al nitre, | 
the coldneſs of the ſea proceeded conſtantly from the air, the coll « tho! 
would be greater near the ſurface, where tis contiguous to the s the 
than in the parts remote from it; and yet the contrary has been mf ur, th 
appear already. aud nm: 
But if it be objected, that this proves no more than that the air WW poratio 
not the Primum Frigidum, and that it may ſtill be the Summum Tn ations 
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becauſe water begins to freeze at the top, where *tis expoſed to the Paysics. 
ar; to this vulgar experiment, I oppoſe that of mine, often, al? 
ready, mention*d ; wherein, by an application of falt and ſnow, water 

comes to freeze from the bottom, or any ſide, at pleaſure ; and that 

too, much ſooner than the air would, even in a ſharp froſty night. And 

when exceeding cold weather had reduced a parcel of air, purpoſely 
included in a convenient glaſs, to as great a degree of 8 
as it poſſibly could; I have, by an external application, condenſed it 
much farther 3 which argues that *tis not mere air, but ſome adventi- 
tious frigorific particles, ſometimes mingled therewith, that produce, or 
occaſion, the moſt remarkable degrees of cold. And thus, by a due ap- 
plication, water will be congealed, whether air touches the ſurface 
thereof or not; or tho? bodies, which the air can neither penetrate 
nor congeal, interpoſe ; as may appear by the experiments formerly 
mentioned of freezing water included in glaſs-bubbles, and ſuſpended 
in oil of turpentine, c. And it is, here, worth obſerving, by thoſe 
who ſuppoſe air to be the Primum Frigidum, becauſe water begins to 
freeze at the top, where *tis contiguous to the air; that it is there, alſo, 
f the where the 1ce begins to thaw. 

at 3 Beſides the three opinions hitherto examin'd, there is a fourth, attri- 
a de. buted to Gaſſendus, that deſerves to be ſeriouſly conſidered. This ſuppoſes 
ly as the congelation of liquors, and the cold in air, water, Sc. to proceed 
water from nitrous particles, or exhalations, . mixed therewith : but I cannot 
found allow nitre to be the grand univerſal efficient of cold. Tis true, 
often {alt-petre ſeems to be one of thoſe bodies that are endued with a re- 
frigerating power, and is plentifully diſperſed thro' ſeveral portions 
ſe te of the earth; but, perhaps, there may be ſeveral other cauſes of cold, 
ad ſeyeral other bodies qualified for its efficients. - 

tt ele And firſt, if cold be not a poſitive quality, but the abſence of heat, 
ccord the removal of calorific agents will, in many cafes, ſuffice to produce 
ncom cold, without the introduction of any nitrous particles into the body 
egion o be refrigerated. But becauſe *tis diſputable, whether cold be a po- 
litive quality, or no, we urge this argument no farther, till that contro- 
rerſy be decided, 

Secondly, I ſee no reaſon why the great cold we have mention'd to be 
met with in the depth of the ocean, ſhou'd be the effect of nitrous 
aoms, which muſt certainly ſwarm in prodigious multitudes, to refri- 
gerate every ſenſible particle of the ſea. Beſides, 'tis not Known, that 
tre, eſpecially, in vaſt quantities, reaches near ſo deep in the earth, 
s thoſe parts of the ſex which are found to be exceeding cold. And 
6 the more ſubtile part of nitre is more diſpos'd to fly up into the 
ur, than dive down into the ſea, ſo we find no ſigns of its groſſer 
nd more ſenfible parts abounding in the ſea-water; ſince, upon eva- 
porations thereof, it leaves no falt-petre behind it. But theſe conſide- 
"Ons are not all that weigh with me. 


For, 
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Paysrcs. For, thirdly, I am not ſatisfied with what is alledg'd to prove, th, 
che air, and adjacent parts of the earth and water, receive their high. 
eſt degrees of cold from nitre. For tho* Gaſſendus, with others, ſays 
tis nitre reſoly'd into exhalations that makes the gelid wind, which 
refrigerates whatſoever it touches, and penetrating into the water con. 
geals it; this ſeems a precarious hypotheſis, until we know on What 
experiments the doctrine depends. For my part, I have ſeen no great 
effects from the ſteams of nitre, more than of other ſaline bodies 
in the production of cold; and the ſpirit of it, which is a liquor con- 
ſiſting of its volatile parts, appears not to the touch, to be ac. 
ally colder than many other liquors, but even potentially hot. For 
whether or no the exhalations of nitre be able to congeal water into 
ice, I have formerly obſerv'd, that ſpirit of nitre, or Aqua fortis, wil 
diſſolve ice into water, nearly as ſoon as ſpirit of Wine; a liquor ge. 
nerally allow'd to be potentially hot in a very high degree. Goſer- 
dus, indeed, aſſerts, that diſſolv'd nitre mix'd with water = it, and 
that even in the ſummer; but I muſt freely profeſs, that altho' ſome 
other learned moderns teach the ſame thing, I, who am no ſtranger 
to nitrous experiments, have never been able to ſee any ſuch effect: 
and *tis ſomewhat ſtrange, that chymiſts, who make frequent ſolu- 
tions of nitre, and often with leſs water than is ſufficient to diſſolye 
it all, ſo that its proportion to the water muſt have run thro? almoſt 
all poſſible degrees, ſhou'd never, by chance, have obſerv'd any ſuch 
phenomenon, 

But to come to our own experiments. 

1. I took a pound of good falt-petre, and near three pounds of com- 
mon water, (which was probably Gaſſendus's proportion,) and put them 
into a large new pipkin, where they were kept conſtantly, and nim- 
bly ſtirr'd, ſometimes in a whirling motion, and ſometimes in a more 
confus'd agitation, for almoſt an hour and a half, till we ſaw no like- 
lyhood of effecting any thing thereby; for we cou'd not perceive any 
atom of true ice produc'd, or ſo much as any freezing of the va- 
pours on the outſide of the veſſel : and, for this reaſon, we thought 
fit, at the-ſame time, to try the experiment by another kind of agi- 
tation. Mixing then two ounces of ſalt-petre with about ſix of water 
in a conveniently fiz'd vial, we ſucceſſively and vehemently ſhook it 

to and fro, till we were almoſt tired; but neither by this way was there 
produced any ice within the glaſs, or the leaſt congelation of the vi 
urs on the out- ſide of it. | 

*Tis true, when ſo great a proportion of ſalt-petre began to di 
ſolve in the pipkin, the water had a ſenſible increaſe of coldneß, 
which afterwards ſeem'd to diminiſh, when once the nitre was diſ- 
ſoly'd ; but we obſery'd the water to be refrigerated, when, upon the 
diſſolution of common-ſalt, multitudes of actually cold and ſolid cor. 


puſcles, came to be every way diſpers'd thro* it, and the 1 
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me, I took a good ſeal'd weather-glaſs, about ten or twelve inches 
Jong, and immerſing it into the cold mixture of nitre and water, I 
obſerv'd the tinged ſpirit of wine, in the ſtem, to deſcend conſiderably ; 
and when the cold had wrought its effect, I remoy'd the thermoſcope 
into a vial fill'd with common water, about which was plac'd a mix- 
ture of beaten- ice and falt; wherein the ball of the inſtrument being 
ſet, the ſpirit of wine haſtily deſcended, two or three inches below 
where it ſtood when remov'd out of the nitrous ſolution. And for 
farther ſatisfaction, removing the thermoſcope once again into that ſo- 
lution, the ſpirit of wine in the ſtem was haſtily impell'd up, as if 
the bubble had been put into warm water. And once more, the glaſs 
being remov'd into the refrigerated water, the tinged liquor began to 
fall down haſtily again, and ſoon ſunk almoſt into the bubble; fo that 
to avoid injuring the inſtrument, we took it out. 

2, We found falt-petre wou'd readily diſſolve ice, and, mixed there- 
with, freeze the vapours of the air to the outſide of the ſingle vial, 
wherein we made the experiment; which ice alone would not have 
done: and having plac'd ſome of the ſame nitre, groſsly beaten in lit- 
de heaps upon plates of ice, we manifeſtly found them to ſink therein 
which ſhews they diſſolv'd it: and laying ſome upon a thick ſmooth piece 
of ice, we found ir penetrate quite thro', whilſt the ſurrounding part 
of the ice remain'd of a conſiderable thickneſs. | 
z. We put into a large ſingle vial, almoſt full of water, as much 
rock-nitre, as, by the fire's ſide, wou'd diſſolve therein, then ex- 
pod them to the air of an extreamly ſharp night, and part of the 
lowing day; whereby the ſolution was frozen ſo hard, that having 
broken the glaſs, we could hardly break the included maſs. But at 
liz bottom, there appear'd ſome liquor, with cryſtals of nitre well 
toured, that ſeem'd to have ſhot in it; which ſhew'd the water to 
ave been ſufficiently impregnated with the ſalt. | 

4. As to the ſpirituous parts of nitre, ſo far as we can judge of 
heir temper by diſtillation, and by thermometers, they are not actu- 
y more cold than ſome other liquors, and appear rather potentially 
dot than cold; at leaſt, they ſeem indiſpos'd to turn water into ice: 
or the ſpirit of nitre will readily, as we ſaid before, convert ice into 
ater, 

From hence we may conclude, that there are bodies colder than 
i-petre, as being able to freeze water, which that cannot congeal ; 
nd that nitre, which is ſaid to be the efficient of ice, thaws and 
nw it; and conſequently, in regard thereto, is rather hot than 
5. But to ſhew, that nitre does not always, render water ſo cold as 
de common air, we ſuſpended a ſealed thermometer, for a conſider- 
Vol. I. Oo Oo o able 


-oduc'd by the nitre, was very far ſhort of the degree requiſite to Pi ys1 cs: 
congelation 3 for to ſatisfy myſelf that my ſence did not miſinform 
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PHysICs. able time, in a very ſtrong ſolution thereof; when coming afteryrq, 

——w to raiſe it, by the ſtring whereto it hung, to avoid touching it with 
my hand, we found, tho' the day proved windy, the tinged liquy 
gradually deſcended + inch; then placing it again in the ſame ſolu. all 
tion, the liquor again mounted to the ſame, or ſometimes a greater 
height; for the experiment was often repeated. 

6. If my opinion be then demanded, as to the. refrigerating power 9 
nitre; I anſwer, that I have not yet ſatisfied myſelf concerning it, | to th 
acknowledge, however, that among many other bodies which exhal 
from the terreſtrial globe, nitrous corpuſcles may be, generally, well qu. 
lified to cool the air; and, perhaps, there may be little ſaline bodies sf 
kin to nitre, that, at certain times, plentifully float about in ſome part 
of the atmoſphere ; but that this aerial falt, by ſome call'd volati 
nitre, is true and perfect ſalt-petre, I cannot ſay: and that this (al 
alone ſhou'd be the ſummum frigidum, is more than I am convinc'd of; ut fi 
ſince there may be in the bowels of the earth many other bodies 
whoſe effluvia have a power to refrigerate the air, equal to that nd c. 
falt-petre. And as common falt, in artificial glaciations, is found n 
co-operate, as powerfully as falt-petre itſelf ; and ſince it is undeniably ſo evid 
diffus'd in vaſt quantities thro* the terreſtrial globe; I ſee no rea ocher 
why that kind of ſalt may not be rank'd among the univerſal efic-Wſcome 
ents of cold. And hence, too, it ſeems probable, that it may often roms, 
not be the emanations of one particular — but a n con-. rnanc' 
junction of two or more ſorts, that produces an intenſe degree i occles 
cold. Thus we ſec that ice and ſnow have their coldneſs advanced ourſe 
by the mixtfire of ſea-falt, nitre, Sc. Nay, I venture to aſſert, hi men 
actual cold may be manifeſtly promoted, and perhaps generated, oldneſs 
the addition of a body not actually cold. And I doubt, whether erm: 
{aline or terreſtrial exhalations, either ſingle, or conjoin'd, be the ade en un 

uate cauſe of cold: becauſe there may be other ways of produce Nunſt 
it, beſides by the introduction of frigid cor puſcles. Jeng a 
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We have ſeen that the air is not the primum frigidum, yet, I er of 
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pr ona not allow it to be neither cold nor hot, only as it is acted upon | lah 
upon the coll. external agents; for if we take cold, in the obvious acceptation of ine ho 
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d ſome 
ly fink 


—_— of the word, for a quality relative to the ſenſes of a man, whole organs! 

air. in a moderate temper as to cold, and heat ; I am inclinable to thi 
that coldneſs may be attributed to the air, rather than heat, dt 
perfect neutrality both as to. that and cold. To make a body cold, 
to ſenſe, it ſeems ſufficient, that its minute particles ſhou'd leſs out the 
tate the ſmall parts of our organs of feeling, than they are uſually v5 of tl 
tated by the fluids of the body ; and conſequently, ſuppoſing the was 


deſtitute of calorific and frigorific atoms, it wou'd conſtitute 3 10 1 
| W 
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and therefore appear actually cold. It is, by no means, neceſſary, that 
all fluids ſhou'd be as much agitated, as the vital humours of a hu- 
man body; for in fiſh, and other animals, the blood and juices 
are always actually cold to our touch. And what reaſon is there, 
why the air ſhou'd not, in its natural ſtate, be a cold fluid ? For as 
to the grand argument, that air is eaſily heated by the action of the 
ſun, or the fire, and as eaſily refrigerated by ice, ſnow, Fc. and that 
heat and cold reign in it alternately every ſummer and winter; this 
only proves, that the air is ſuſceptible of both theſe qualities; but 
does not ſhew, that one 1s more natural to it, than the other. Thus 
water may he eaſily depriv'd of its fluidity, by the application of 
ſow and ſalt, and reduced to a fluid again by the ſun or fire; and 
yet fluidity, not firmneſs, is allow'd to be the natural ſtate of water. 
But, farther, it 1s manifeſt, that the heat of the air is adventitious, 
and communicated by the rays of the fun, or ſome other agent, natu- 
rally productive of heat in other bodies, as well as in that. *Tis al- 
ſo evident, that upon the bare abſence of the ſun, or removal of 
other cauſes of heat, the air will, as it were of its own accord, be- 
come cold; whilſt 'tis but an hypotheſis, that ' ſwarms of frigorific 
atoms, diffus*d thro? the air, produce coldneſs therein, and not coun- 
nancd either by reaſon or experience. In ſome caſes frigorific cor- 
puſcles may be allow'd of, yet, I ſee not why we ſhou'd have re- 
purſe to them, when a bare ceſſation of former motion, proceeding 
rom manifeſt cauſes, may ſerve the turn; as it will for a ſenſible 
oidneſs in the air. And, upon this ſuppoſition, the air ſeems as juſtly to 
e term'd cold, as iron, marble, mercury, cryſtal, ſalt-petre, c. which 
en unanimouſly agree to call ſo; to all which, the argument produc'd 
gunſt the coldneſs of the air is applicable, except that the air, 
feng a fluid, ſooner receives and loſes the impreſſions of heat and 
ald than they. | 
l. We fill'd a thermometer, to a convenient height, with well recti- 
ed ſpirit of wine, ſeal'd it hermetically, and inclos'd it in a glaſs re- 
ter of a cylindrical form, about two inches in diameter, and a foot 
da half high; and having cemented on the receiver, we left it for 
me hours that it might perfectly cool. Then, drawing out the air 
d watching it narrowly, we obſerv'd, that the liquor in the ther- 
ometer deſcended a very little upon the firſt extraction of any air, 
d ſomewhat leſs upon the ſecond; but afterwards it did not ſenſi- 
fink: this ſubſidence of the liquor amounted, in the whole, to 
out the length of a barley corn; which we attributed to ſtretch- 
s of the glaſs, by the ſpring of the included air, when the exter- 
was withdrawn; and accordingly, upon re-admitting the excluded 
\, the ſpirit in the thermometer re-aſcended : and we afterwards drew 
t and let in the air, as before, with the like ſucceſs. | 
O0 0 02 2. We 


which, either by the minuteneſs of its parts, or their want of vehe- Pa vs1i cs. 
ment motion, may leſs affect the ſenſe of feeling, than thoſe fluids, . 
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Püvsics. 2. We applied a very Hot handkerchief to the outſide of the re. 


w_—yYy ceiver, to try whether the included thermometer wou'd receive any 3 
impreſſion from it, when the air that had interpos'd was remoyvd; 8 1 
but the liquor did not ſenſibly ſwell, either by this means, or by * 
throwing thereon the concentrated rays of a candle, thro * a dou): mil. 
convex glaſs. But the air being re- admitted into the receiver, the {ame 5 
handkerchief, heated afreſh, and applied, made the ſpirit of wine ſenf. 6 
bly aſcend. Bnt till the experiment be repeated in air of differing tem. Ay 
pers, no concluſion can hence be drawn as to its temperature, a0 

3. Placing a ſmall ſeal'd thermometer in a glaſs, broader at the to * 
than the bottom, that was beſmear'd on the inſide with tallow, and Hor 
furniſh'd with water ſufficient to cover the ball of the thermometer, * 
we froze that water, and took notice where the tinged ſpirit of vine 3 
reſted in the ſtem; after which, the ice being taken off from the ry 
ball in the open air of an exceeding froſty morning, the liquor im. 140 
mediately roſe in the ſhank a little; as it happens, when a glaſs bub- n 
ble, fill'd with warm water, is ſuddenly remov'd into cold; but pre ls 
ſently after, the tinged liquor ſubſided a pretty way below its former N 
mark : which ſhews, that the free air may communicate a more intenſe 1 
degree of cold, than ice itſelf. ; | h, 

4. The weather having continued very cold for ſome time, we plac a 
an exact ſeaPd thermometer, that was made by the ſtandard weather- pon 
glaſs at Greſham College, in a cellar, where we had obſerved beer not to "gp 
freeze during a very ſharp winter; and having looked upon it after two 1 
very froſty nights, the wind being at eaſt, we found the tinged ſpiti "Ag 
of wine ſtood at two diviſions, and about ;; above the freezing mark; © ho 
and on the following morning, which was very froſty, at the fame VT 
height. Wherefore, having remov'd it into the free air, in the gu © 
den, it fell to the freezing mark; and conſequently, ſubſided avore ad b 
two inches beneath its ſtation in the cellar. I hence obſerve, thut wk 

the air in the cellar, notwithſtanding the cold weather, was but ve!) = 
little warmer than that of my bed-chamber, in froſty weather; for * 7 
fame thermometer being uſually kept there, the ſpirit commonly fan "Sg 
| at that time, about two inches above the freezing mark, in the mort- 1 
ing before my fire is made; and in the ſummer-time, when the I the fpr 
ther is very hot, it aſcends to the eighth, ninth, and ſometimes Th 
moſt to the tenth mark. Ee : * in the 

5. On a night, that prov'd extraordinary cold, with froſt, r k 8. 7 

and wind, the ftandard weather-glaſs was remov'd into the gu * froſt, 
. and left there till morning, where the ſpirit appear*d to be fubli ; 33 
above two diviſions below the freezing mark : ſo much greater 2 tinged 
the cold of the air, than is abſolutely neceſſary to congeal m bk XY 
and yet the coldneſs of this very night, did not, by antiperiſta 1 5 ( 
increaſe the heat of the cellar; but that a vial, containing about t bouring 


: | 
or three ounces of chymical oil of aniſceds, which was left mere 
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moderate ſeaſons ; ſince that oil is by the warmth of the air, both in 
the ſpring and autumn, preſerv'd liquid; as this particular parcel of 
gil, in the ſame vial, was kept, by the moderate warmth of my cham- 
ber, ſeveral times this winter. 

6, December 29. 1665. A little before ten of the clock in the morn- 
ing, the weather having been froſty for near a fortnight, I took a 
ald thermometer out of my chamber-window, and having held it 
1 while in the open air, in the court, and alſo wetted it with water, 
to reduce it the ſooner to the coldneſs of the external air, I caus'd 
the ball of it to be held a pretty while in the reeking ſtream that 
came from the pump, and obſerv'd, that it made the tinged liquor 
conſiderably riſe; the more ſo, the longer it was kept there, till 
it aſcended to a great height; then carrying it up to my chamber, 
where there was a good fire, the ſpirit of wine began to ſubſide again; 
thereby, _— that the air of my chamber was colder: than the 
recking water of the pump. | 

7. On February 17. After it had continued froſty for three or four 
days, about nine or ten of the clock in the morning, I caus'd the 
water of a - conſiderably deep well to be pump'd, for a good while, 
upon the thermometer, after it had been kept for ſome time in the 
ar; which water raiſed it, by degrees, about four or five eighths of 
an inch higher than the former. Then I carried the glaſs to a ſpring 
that uſed to ſmoak in froſty. weather, and having laid down the glaſs fo 
15 the ball might be cover'd with the water, juſt at the ſpring head, and 
et it reſt there a good while, I found the ſpirit but very little rais'd ; 
ſo that in all, it ſcarce mounted five eighths above the height it 
had been brought to in the preceding trial. Afterwards,” in the ſame 
place, I brought the thermometer about noon to the northſide of the 
houſe, where the pump ſtood, and letting it reſt againſt the wall 
in the open air for half an hour or more; I found, that tho? it had been 
that morning a ſmall froſt ; and tho' the ſun did not ſhine out, yet the 
air was about the ſame degree of warmth, the water ſeem'd to have at 
the ſpring- head in froſty weather, when there was ſnow upon the ground 
and conſequently the air was then much hotter than the water had been 
in the pump, where yet, in very cold weather, it uſually ſmoaks, 

8. F-bruary 19. Being the third day of the continuance of a moderate 
froſt, I held the ſeal'd thermometer under the pump, and having caus'd 
the water to run for a good while upon the ball of it, I found the 
tlaged ſpirit riſe as high as it had done many weeks before in the 
depth of winter, by the warmth of the water of the ſame pump. 

9. On the next day, being the fourth day of the froſt, the neigh- 
bouring ſpring, which had not ſmoak'd during the precedent days, 

| | reck* 


nine of the clock in the morning, remain'd unthaw'd : which argues, PR si 
chat the heat of the cellar was inferior to that of the external air i 
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Paystics. reek'd this morning: and about noon, the weather being fair, and ſun 

—y=— ſhining, the ball of the weather-glaſs was kept, for a competent time, co. 
ver'd with water, juſt at the head of the ſpring ; when it appear'd to 
have riſen higher now, by a quarter of an inch, than I cou'd make it do 
at the ſame ſpring-head ſeveral weeks before: but on this day, the wa- 
ter was a pretty deal warmer than the air; as appear'd by the ſub. 
ſiding of the ſpirit, when brought from the ſpring to my chamber 
the ground being then cover'd with ſnow. 

10. An ingenious man told me, he had often obſerv'd, in an exact) 
ſeal'd weather-glaſs, that the tinged ſpirit was higher at ſometimes, 
when the weather prov'd froſty, than at others, when it did nos; and 
that having kept his. glaſs with the ball in water, which was after. 
wards frozen, and remain'd in the form of ice for ſeveral days, he 
warily broke the ice from about the ball, and removing it thence in- 
to the free air of the ſame room, he found the liquor to deſcend for 
above three inches. The ball of this glaſs I found to be of the mag. 
nitude of a middle ſized crab, and the ſtem about two feet and 2 
half long. | 

11. I formerly obſery'd, that air included in tight ſtrong veſſels, is 
not ſenſibly condenſed by cold; but that when the air is, in ſome part 
or other, expos'd to the preſſure of the atmoſphere, it wou'd, by a de- 
gree of cold, able to freeze water, be manifeſtly contracted ; tho' how 
great this contraction may be, has not been hitherto determined : we 
have, indeed, attempted to do it in the following manner; from whence 
it will appear, that in our climate, the cold does not condenſe the air 
ſo much as 1s uſually 1magined. 

And firſt, it may be proper to intimate, that among other ways we 
tried to meaſure the ſhrinking of the air, by ſealing it up in glaſks, 
furniſh'd with long and very ſlender ſtems, that by breaking off the 
tips of them under water, after the included air was highly retrige- 
rated, the water, by the preſſure of the atmoſphere upon. it, migit 
be impell'd into the cavity of the glaſs, and by its aſcent therein, 
ſhew how much the internal air had been contracted by the cold; 
but this way we found too troubleſome and difficult to practiſe with 
any thing of certainty; and never by this means, brought the air to 
loſe above a goth part of its natural dimenſions. | 

12, Finding alſo ſome inconveniencies in uſing a bolt-head for thi 
purpoſe, and any liquors capable of congelation, we at length employ'l 
a ſtrong brine made with common falt, and once obſerv'd that the 
cold of a froſty night, made the air ſhrink in the pipe of a glaſs- egg 
near five inches; and again we found that the air poſſeſſing 2057 d. 
viſions, contracted by the cold of a ſharp and froſty night, to 1965 

of the ſame : which with the utmoſt care, was the moſt we cou'd evef 
make the air loſe of its natural dimenſions, by any additional cold e 
the atmoſphere ; that is, a twenty-ſecond part, and a little more tha 

a third. 
13. We 
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than in the former method, near four inches. And to determine the 
oint more accurately, we found the air contracted by this means, from 
1965, to which the cold of the external air had reduced it, into 1860 
diviſions ; ſo that the effect of the ice and ſalt, added to that of the 
cold external air, did not contract the included air a tenth of 
its former ſpace. And here *tis remarkable, that there was no great 
difference betwixt the proportion, in which the cold condens'd air, 

and expanded water, 
14. To proceed; cold may prodigiouſly hinder the warm effect of 
the ſun upon the air, not only in the hotteſt part, but at ſeveral 
times of the day, even in the heat of ſummer. 

An intelligent gentlemen, who had ſeveral times fail'd in the frigid 
zone, aſſur'd me, that on the coaſt of Greenland, he had obſerv'd it 
to ſnow all midſummer night. An old ſea-captain told me, that 
they are on the ſeas frequently peſter'd with thick fogs extremely 
cold, which laſt, ſome of them, for ten or twelve hours, ſome for a 
whole day, and others two or three days together. He ſaid farther, . 
that lying at anchor in Bell-ſound, on the coaſt of Greenland, near a 
mountainous rock, he with ſome others aſcended to the top of it, 

which he judg'd half a mile perpendicular from the plain : here they 
found the weather clear, and the ſky very ſerene ; and it being then 
June, the ſun ſhone vehemently hot upon them, whilſt they ſaw a thick 
fog, like clouds, at the bottom of the hill; but when they came down, 
they found the fog as they left it, very dark and exceeding cold, 
And Mr. Logan, an Engliſh merchant, who winter'd at Pecora, a nor- 
thern town of Muſcovy, relates, that about the cloſe of Auguſt, they 
had a ſtrong froſt, which laſted for four days. Capt. Weymouth ſays, 
that in Fuly, tho* he was then far from the latitude of Nova Zembla, 
yet failing in a thick fog, © they found their tackling ſo hard frozen, 
« that it ſurpriz'd them; for it was then the middle of their ſum- 

mer.“ In the fifth voyage the Engliſb made to Cherry iſland, which 
lies betwixt ſeventy-four and ſeventy-five degrees of latitude, they 
obſery'd, that the wind being at north-eaſt, upon the twenty-fourth 
of July, „it froze ſo hard, that the ice hung on their clothes;“ and 
in their ſeventh voyage to the ſame iſland, they ſay, that on the four- 
* teenth of July, the wind being northerly, they had both ſnow 
* and froſt.” | | ; 
15. To give two or three inſtances of the ſudden operations of the 
cold harboured in the air. 

Dr. Fletcher, who went ambaſſador to Ruſſia, tells us, that when he 
there came out of a warm room into a cold, he ſenſibly drew his 
breath ſtiff, and even ſtifling with the cold: ſo powerfully and ſud- 


* denly does the intenſely refrigerated air work upon the organs of 
« reſpiration. 


13. We made the experiment, alſo, by the application of ice and Pays1cs. 
ſalt, to the oval part of the veſſel: which rais'd the liquor higher 
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Paxsrcs. © reſpiration.” The chief phyſician of the Ruſſian Emperor aſſured me 
hc has ſeen water, thrown up into the air, immediately fall down actually 
| congealed into ice: and this relation Dr. Hlelcber confirms, by declarin 

himſelf an eye-witneſs of the ſame thing. The ſame perſon farther de- 
clared, that being at the ſiege of Smolensto in Ruſſia, he oblerved it to be 
ſo extremely cold in the fields, that his ſpittle would freeze in falling from 
his mouth to the ground; ſo that if he ſpit againſt a tree, for example, 
it would not ſtick there, but immediately fall to the foot of it. 

16. Among the phenomena of cold relating to the air, I endeavoured 
to obſerve whether, upon the change of the weather, from warm or mild, 
to cold and froſty, there would appear any difference of the weight of the 
atmoſphere, from its being plentifully furniſhed vith a new ſtock of fri- 
gorific corpuſcles, whereto ſeveral of the modern philoſophers aſcribe its 
coldneſs. But tho? I, ſeveral times, compared an exact barometer, with 
a good ſealed thermometer, furniſhed with pure ſpirit of wine, I could 
not find, that upon the coming on of clear and froſty weather, the atmo- 
ſphere would very ſoon appear ſenſibly heavier than before: but I refer 
the matter to more frequent and continued obſervations than I yet have 
been able to make. 

17. Another effect that the cold frequently has, eſpecially in the nor- 
thern countries, upon the atmoſphere, is to render it more or leſs clear 
than uſual; for in northern voyages the ſeamen frequently complain of 
thick and laſting fogs: on the contrary, it very often happens, that when 
the cold is very intenſe, the air grows much clearer than at other times; 
probably, becauſe the cold, by condenſing, precipitates the vapour that 
thickens the air; and by freezing the ſurface of the earth, keeps in the 
effluvia that would otherwiſe ariſe therein: it may alſo ſomewhat reprels 
the vapours that would be afforded by the water it ſelf ; ſince ſome of 
our navigators obſerve, that when it is not cold enough to freeze the 
ſurface of the ſea, it infrigidates it ſo, that the ſnow will be undifſoly'd 
thereon.” . | | 

18. A Swediſh ambaſſador, with whom J had the honour to be parti 
cularly acquainted, uſed to ſay, when he ſaw a clear froſty day; that it 
then look'd like a Swediſh winter, where, when once the froſty weather 
is ſettled, the ſky is uſually, for a long time, very ſerene and pleaſant: 
and here in England, we commonly obſerve, the ſharpeſt froſty nights to 
be the cleareſt. And Capt. James tells us, in his journal, that in Char. 
ton iſland, on the 30th and 3 1ſt of January, there appeared, in the begin. 
ning of the night, more ſtars in the firmament, by two thirds, than ever 
he had ſeen before. I could ſee, ſays he, the cioud in cancer full of 
ſmall ſtars. | 

19. An ingenious gentleman, lately return'd out of Poland, inform'd 
me, that about the twenty-firſt, twenty-ſecond and twenty-third of December 
1669, Old Stile, lying within three Poliſh miles of Warſaw, he every 
day beheld the ſun accompanied with two parhelions, the one eaſtward, 
the other weſtward, almoſt in a direct line, and diſtant from 1t .. 

eight 
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eight or ten diameters of the ſun; and that they continued viſible from Pa vs1cs. 
near ten to twelve a clock: the weather being extream cold, the air wa. 
as clear as could poſſibly be imagined, both night and day, and when the 

ſun-ſhone, appeared full of glittering ſpangles or particles of ice. 

20. To determine what effect the coldneſs of the air may have upon 
the refrations of the celeſtial bodies, ſeems a work of no ſmall diffi- 
culty. 

What I have here to ſay of it, is taken from the accounts of travel- 
lers. The Dutch, in Nova Zembla, who take great pains to ſhew, by 
ſeveral circumſtances, that they were. not miſtaken in their account of 
time, declare, they ſaw the ſun, after having loſt ſight of it for eleven 
weeks, fourteen days ſooner than it ought to have appeared to them; 
which difference is uſually aſcribed to the great refraction of the gelid 
northern air. And as for that extremely cold country, where Captain 
James wintered, it appears, by his journal, that he there made ſeveral 
celeſtial and other obſervations, to give him ſome notice of this re- 
fraction, which he found very conſide able, tho? nothing near ſo great as 
that which the Dutch obſerved in Nova Zembla, On the twenty-firſt 
« of January,“ ſays he, I obſerved the latitude with great exactneſs, 
« and found it 525 52'; which difference proceeds from the great re- 
fraction: for at his firſt arrival at Charlton iſland, he took the lati- 
tude with two quadrants, and found it exactly 52% And elſewhere he 
lays, „by comparing my obſervations of the time of the ſtars coming to 
the meridian, we found the ſun to riſe twenty minutes too ſoon, and 
in the evening, to remain above the horizon twenty minutes too 
„long; and all this by reaſon of the refraction,“ In another place 
he ſays, that “on March 15, the moon roſe in a very long oval along the 
horizon.“ And to cite only one paſſage more concerning refractions 
“J often,” ſays he, © obſerved the difference betwixt clear weather, 
and miſty, refractious weather, in this manner. From a little hill 
near adjoining to our houſe, in the cleareſt weather, when the 
* fun ſhone with all imaginable purity of air, we could not ſee 
« a little iſland which bears from us South South-Eaſt, about four 
« leagues; but if the weather were miſty, we could ſee it from the 
« loweſt place.” | 

21, To proceed; I obſerve, that the degrees of coldneſs, in the air of 
different climates, are nothing near ſo regularly proportionable to their 
reſpective diſtances from the pole, as is uſually imagined. 

In places equally diſtant, theſe from the north and thoſe from the 
louth pole, the latter are generally much colder than the former. What 
exceſſive cold reigns at Moſcow, and the parts adjacent, during the winter, 
whereby many perſons loſe their noſes, their toes, and ſome their 
lives, we have already obſerved; yet at Edingburgb, which is placed 
more northerly, by above a degree, and in the neighbouring places, the 
ar is temperate, and the cold tolerable, the ſnow, it ſeems, ſel- 
dom lies long on the ground after it is fallen. In an account of a 
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Pa ys1cs. voyage made for northern diſcoveries, by Mr. Pool, in the year 1619, | 
w—y— find this paſſage, *< I was certified that all the ponds and lakes were yn. 


frozen, tho freſh water; which makes me hope for a mild ſummer 
*< here, after ſo ſharp a beginning; and my opinion is, that a paſſage 
* may be ſoon obtained this way, by the pole, as any unknown way 
„ whatever ; becauſe the ſun gives a great heat in this climate, and the 
% ice made here near the 79*, is nothing near ſo huge as I have ſeen in 
« age to Nova Zembla- We have” ſay they © afſuredly found that the 
only hindrance to our voyage, was the ice about Nova Zembla under 
73, 74, 75 and 76 degrees, and not ſo much upon the fea between both 
&« the lands; whence it appears, that not the nearneſs of the north pole, 
&« but the ice that comes in and out of the Tartarian ſea, cauſed us here 
© to feel the greateſt cold. It is true, that in the country lying under 
* $0®, which we ſuppoſe to be Greenland both leaves and graſs are to be 
<« ſeen, with ſuch beaſts as feed thereon ; tho*, on the contrary, in Now 
“ Zembla, there grow neither leaves nor graſs, nor are beaſts there but 
„ ſuch as feed on fleſh, yet Nova Zemdla lies 4, 5, and 6%. more ſouth- 
& erly than that.” | 

Foſephus Acoſta alſo tells us, that © in paſſing to the Indies, when he 
c came to the equinoctial, in the month of March, he felt ſo great a cold, 
as obliged him to go into the ſun-ſhine to warm himſelf. There is, in- 
<« deed,” ſays he © no region in the world more pleaſant and temperate 
than under the equinoctial, tho? it be not in all places of an equal tem- 
« perature ; but the torrid zone, is, in ſome places, very temperate, as 
{© in Quitto, and on the plains of Peru; in others very cold, as at Potofi; 
and in others again very hot, as in Ethiopia, Braſil, and the Maoluccoes. 
% Andagain” ſays he © ſnow, hail, and frozen waters, are continually 
upon the tops of the mountains; and the cold is fo ſevere, that it 
« withers all the graſs, and both men and beaſts, which paſs that way, 
e are benummed with cold: this happens in the torrid zone, and molt 
commonly when the fun is in their zenith.“ f 

An old ſea Captain, who has often failed to Greenland, aſſured 
me, that he met with two maſters of ſhips, the one from Holland, 
and the other from Embdex, who declared they had faited to the lati- 
tude of 89 degrees, in queſt of a proper place for whale-fiſhing; 
the journal of which voyage, they — him; and the captain 
meeting the ſteers- man of one of the ſhips, diſcourſed with him, and 
ſaw his journal too; which agreed with what the others had declared, 
And afterwards one of the maſters coming to London, he was there 
met accidentally by our captain, who brought him to ſome of the 


northern company, before whom he averred the foregoing relation, of 


whoſe truth the captain ſeem*d to be convinced. All the particulars 
that I could learn of this ſtrange voyage, were, that tho' they met will 


vaſt regions of ice, towards the ſhores, yet when they found themſelves 
near 


To this agrees the teſtimony of the Hollanders, in their firſt voy- | 
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near the pole, the ice was very open and free; ſo that if wood, water, Pa vys1cs.- 


and other proviſions, had not begun to fail them, they might have made!kuao 


a paſſage, perhaps, as far as Japan; that from the north-eaſt, there 
came a zreat rolling ſea, which one of the maſters, who had been at 
the bay of Biſcay, compared to the Spaniſb ſea; and that the cold there 
was not violent, but ſuch as they could eafily endure, and complained no 
more of, than they did in Greenland; that failing from Greenland to- 
wards the pole, they ſound the compaſs to vary a point, after they had 
advanced ſome degrees northward ; then again the variation of it was, 
for a great while inconſiderable, and ſoon after-increaſed to two points, 
and laſtly, at 89 degrees of latitude, even to tour points of the compaſs 
towards the eaſt. 

Mr. Hudſon, in his ſecond voyage, tells us, that * tho? at 717, they 
« were much peſter'd with ice about the end of June, yet the weather 
« was calm, clear and hot.” And Acaſta adds to this the account juſt de- 
livered, + We fee theſe differences not only on the land, but alſo on 
« the ſea; there are ſome ſeas where they feel great heat, as is reported 
« of Mazambigus and Ormus in the eaſt, and ot the ſea of Panama in the 
« weſt ; there are other ſeas in the ſame degree of latitude very cold, as 
that of Peru, where I felt it cold when 1 firſt ſailed it in March, whilſt 
« the ſun was directly over our heads.” 

Martinius, in his account of Pekin, tells us, that“ altho' the pole 
„ be not there elevated above 42*. yet for four whole months A 
« the middle of November, all the rivers are ſo frozen over, that the 
« ice will ſafely bear coaches and the heavieſt burdens, This conge- 
„lation“ he ſays © is, for the moſt part, made in one day; but the 
« thawing of the ice requires many, and begins from the lower ſur- 
A 

But not to multiply inſtances, we ſhall conclude with obſerving that 
Charlton ifland, tho? it ſeems, by the effects, to be a colder region than 
about Moſcow, and, perhaps, as cold as Nova Zembla it ſelf; yet cap- 
tain James aſſigns its latitude the ſame with that of Cambridge, viz. 31“. 
the air whereof is well known to be temperate : and 'tis remarkable, that 
this place was found uninhabitable by reaſon of the cold; yet, in 
Mr. Hudſon's voyage, *tis faid, that “ although they ran along near 
the ſhore, they found no great cold ;” which made them think the 
place to be temperate, tho* they reckoned themſelves to have then 
reached the 781 degree of latitude : and our later navigators 
inform us, that ſeveral parts of Greenland are well inhabited. An 
Engliſb ſailor alſo aſſures us, that the true height of Puſtozera in Ruffia is 
no leſs than 68 degrees and a half, and yet declares it to be a town of 
great trade. But in Hudſon's voyage, I find what is ſtill more ſtrange, 
©72, that in the eighty firſt degree of latitude, beyond which they 
diſcovered land very far off, they found it, during the whole day, clear 
* weather, with little wind, and reaſonably warm ; and beyond eighty 
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PHYsSICs. degrees, they not only found a ſtream or two of freſh water, but « per. 


—— « ceived it hot on the ſhore, 


and drank water to quench their 
« nr.” 

Tis alſo remarkable, that in New- England, where the winter is yaſtly 

_ than with us, lies 10 or 11* farther from the pole than we 

0. 

22. The next obſervable I have to propoſe about the coldneſ of 
the air, is, that the degrees both of heat and cold therein, may be 
much greater in the ſame climate, and in the fame place, at ſeyera] 
ſeaſons of the year, or even at different times of the ſame day, than 
is uſually allowed. 

For the proof hereof, we ſhall produce the teſtimonies of travel. 
lers. Dr. Fletcher, in his treatiſe of Ruſſia, has this remarkable paſ- 
ſage. The country,” ſays he, „differs very much from it ſelf, ſo 
ce that *tis ſurprizing to ſee the great alteration cauſed therein by the win- 
e ter and ſummer. All Ruſſia, in the winter, lies under ſnow, which 
e falls continually, and is ſometimes a yard or two deep; but more to- 
« wards the north; the rivers and other waters are all frozen up, to the 
&« depth of a yard or: more, how ſwift or broad ſoever they be; and this 
« continues for five months, or from about the firſt of November, towards 
e the end of March, when the ſnow begins to melt; and yet, in the ſum- 
« mer ſeaſon, ſuch a new face of the whole country appears, the woods 
are ſo freſh and ſweet, the paſture and meadows ſo green and flouriſhing, 
« there is ſuch a variety of flowers and melody of birds, that a man 
e cannot well travel in a more pleaſant country. But as the winter ex- 
e ceeds in cold, ſo the ſummer inclines to too great heat, eſpecially in 
« the months of June, Fuly, and Auguſt ; which are much warmer 
“ months with them, than with us in England.” The like particulars have 
been alſo lately affirmed by the learned Olearius. And. an. acquaintance 


of mine, who, after having liv'd in Italy, paſs'd a ſummer in Ruſſia, aſſured 


me, that he ſcarce ever eat better melons than at Moſcow, which were there, 
he ſaid, of a ſtrange bulk ; and this gives credit to the relation of Olearins, 
who declares, he there met with melons which weighed forty pound, At 
Pekin, the capital city of China, which ſcarce exceeds the forty ſecond 
degree of latitude, one wou'd expect, that, as the ſummer is very 
warm, ſo the winter ſhould be very mild; as it is obſerved of Spain, 
Ttaly, Greece, &c. that have the ſame or a more northern latitude ; yet the 
learned Martinius, who lived many years in China, aſſures us, that uſu- 
ally for four months together, all the rivers are ſo hard frozen, that not 
only all ſhips are kept immoveable by the ice, but alſo horſes, and the 
heavieſt carriages, ſecurely paſs upon it; and, what is very ſurprizing, 
he adds, that it is uſually made in one day, tho' many are required t 
diſſolve it. Proſper Alpinus tells us, that at Grand Cairo, where he pric- 


tiſed phyſic, tho? diſtant ſix degrees from the tropic of cancer, the ait, 


which in ſummer is almoſt inſupportably hot, is ſometimes, in. winter, 
very 
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very conſiderably cold. Tis related by Purchas, as communicated to Px vs res. 
him by an eye- witneſs, that in Greenland, it hath been, one day, fo cold... 
that they could ſcarce handle the frozen fails ; and another day ſo hot, 

that it melted the pitch off the ſhips; and that at midnight, tobacco has 

been lighted by the ſun's rays, with a glaſs. And laſtly, Captain Fames 

gives us this account of the weather in Charlton iſland. The ſixteenth 

« of June,“ ſays he was wondrous hot, with ſome thunder and 

« lightning, ſo that our men went into the ponds, on ſhore, to cool 

« themſelves ; tho* the water ſtill remain'd very cold. There lately 

« appeared ſeveral ſorts of flies; as butter-flies, butchers-flies, horſe- 

« flies, and ſuch an infinite number of blood-thirſty muſkitoes, that we 

« were more tormented with them, than ever we had been with the 

« cold weather. Theſe, I believe, lye dead in old rotten wood, dur- 

ing the winter, and revive again in ſummer: here are, likewiſe, in- 

« finite numbers of ants and frogs, in the ponds upon the land.“ 

Thus we ſee what a difference there may be in the ſame place, be- 
twixt the temperature of the air, in the winter and ſummer. We 
ſhall now add, what ſeems more ſtrange, that there may be very great 
variations in the heat and coldneſs of the air, not only in the ſame place, 
but within the compaſs of the ſame day. Proſper Alpinus affords. us an 
ecximple hereof in Egypt it ſelf, where one would expect a much more u- 
niform degree of heat. In the winter,” ſays he, the nocturnal air 
« js exceſſive cold, but preſently grows warmer upon the riſing of the 
« ſun, and by noon becomes hot; but towards night, it again changes: 
« for cold, from which irregularity proceed many. diſeaſes,” 

The learned Olearius, relating his paſſage over a branch of mount Tau- 
rus, takes notice, that, after the middle of June, the air of that hot re- 
gion of Perfia, obliged them to travel wholly by night; and yet the cold 
was then ſo great, that they were all benumm'd with it, and hardly able 
to alight from their horſes 3, he adds, that the ſudden change from an 
extream cold to the exceſſive heat they were again expoled to on the 
following day, caſt, at once, fifteen of their company into a violent burn- 


ing fever. 

fi The fame curious traveller mentions, that in another part of Perſia, 
} called Faclu, notwithſtanding the heat of the region, towards the end of 
, March, at which time they paſs'd it; they, in one night, obſerved light- 
he ning and thunder,. wind and rain, ſnow and ice. 

u- And a learned phyſician, lately arrived from the Indies, aſſured me, 
ot that notwithſtanding the violent heat in the day time there, he uſually ob- 
he ſerved the nights to be ſo very cold, that he was perſuaded ſome poſitively 


frigorific ſteams did then aſcend out of the earth; which makes it expe- 
dient, ſays he, for the Engliſh, who live in the warmer parts of America, 
o imitate the natives in keeping fires under their hammocs. 
The Czar's phyſician tells me by letter, that the winter he ſpent at 
* Vologda, which lies a few degrees to the north - eaſt from Moſcow, e- 
4 
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Pays1cs. © much leſs ſevere than uſual ; for, as it happened, they hid not tha, 
” 1 , 9 R h 
days of what they, there, call winter-weather.” He adds, that the 


it will be inſufferably hot in the Jun, this being a ſandy country; yet, 
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„ cold, which is thought to be exceſſive there, hath been rare of hate 
« years; for ſome Engliſh, who have liv'd upon the ſpot thirty years, 
« declare, that, during their time, winters are become ſo mild, that 
e the extreme cold, which uſed to freeze people on the road in ſeycy,] 
«+ poſtures, hath not been felt as formerly.” | 

We will conclude with a remarkable inſtance taken from the journal 
of the Engliſh, who wintered at Charlton iſland. “ The ſcaſon in this 
< climate” ſays Captain Fames is moſt unnatural; for, in the day time, 


„jn the night, it will freeze again, an inch thick in the ponds : and 
<« all this towards the latter end of Zune.” But 

23. A third obſervable as to the coldneſs of the air, is, that in many and Gs 
places, its temperature ſeems not to depend ſo much upon the cle. heat, a 
tioh of the pole, as upon the nature and circumſtances of the winds that Egypt, 
reign there. they br 

*Tis a conſtant obſervation in theſe parts of the world, that northerly whence 
and north-eaſterly winds, at all times of the year, bring cold alon May We 
with them; and commonly, if it be winter, produce froſt. And here [ ſhall, 
in England, 1 have ſometimes wondered at the power of the winds to * th 
bring not only ſudden froſts, but ſudden thaws ; when the froſt waz ay 


thought to have been ſettled. For during one of the moſt conſiderable n the 
ſeaſons of froſt and ſnow, that I have taken notice of in this country, [ Ws 7g 
found the wind, for many days, to be ſoutherly ; unleſs it may be ſaid «yg EN 


that this ſoutherly wind, .was but the returning ſtream of the northern, 
which had blown for many days before ; and might, by ſome obſtacles 
and agents, be made to wheel about or recoil, hither, before it had loſt 
its retrigerating corpuſcles. And Captain Fames obſerved, that the wind 
blowing ſoutherly at Charlton iſland, in the month of Auguſt, the wer 
ther was ſnowy and foggy ; freezing their rigging, and making every 
thing ſo NDippery, that they could ſcarce ſtand. 

Proſper Alpinus attributes ſtrange effects to the northerly wind in 
Egypt, as to cooling and refreſhing the air, in ſpight of the violent heats 
that would, otherwiſe, be intolerable. And many in Egypt, he fays, 
aſcribe to the eteſian winds, that almoſt miraculous ceaſing of the plague 
at Grand Cairo. | 
| Whence winds ſhould have this power to change the conſtitution of 
the air, and, particularly, to bring cold along with them, is not cali- 
ly determined. Other qualities, indeed, and even the heat obſeryable 
in winds, may, generally, proceed from thoſe of the places thro' which 
they paſs, as we have already obſerved : and it may be further confirm'd 
by what Acoſta, himſelf, ſaw in ſome parts of the Indies, viz. that 
« iron gates were ſo ruſted and conſumed by a peculiar wind, that, upon 
« ſqueezing the metal between his fingers, it diſſolv'd and crumbled 
„ like parched ſtraw.” And this learned traveller, who ſeems to * 

| taken 
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taken peculiar notice of the wind, affords us ſeveral examples, to con-Pnys1cs. 
firm what we advance. At a ſmall diſtance,” ſays he, many diver- 
« ſities may be ſeen in the ſame wind; for example, the eaſt wind is, 
commonly very hot and troublefome in Spain, but in Murria, it is 
« the moſt cold and healthful, . becauſe it paſſeth along the orchards 
« and large champaigns which appear very freſh. But in Carthagena, 
« which is not far from thence, the ſame wind is troubleſome and 
« unwholeſome : and the ſouth wind,“ adds he, * is commonly rainy 
« and boiſterous, tho” in that city wholeſome and pleaſant.” And in 
his deſcription of Peru, he affirms, that the ſouth. and ſouth-weſt winds 
are exceeding pleaſant in that country. 

But tho* many other qualities of winds may. be deduced from the na- 
ture and condition of the places along which they paſs ; and tho* the 
heat, alſo, which Proſper Alpinus attributes to. the ſoutherly winds in 
Egypt, may be, probably, aſcribed to the heated exhalations, and vapours 
they bring from the ſouthern and ſcorched regions they blow over ; yet 
whence the great coldneſs of northern and eaſterly. winds ſhould proceed, 
may well ſeem ftrange to thoſe who will not admit of corpuſcles of cold. 
[ ſhall, therefore, ſubjoin an experiment that I made, to give ſome light 
into this matter. 

[| cauſed a pretty large pair of ordinary bellows to be long kept 
in the room where we deſign'd to make our experiment, to receive the 
temperature of the air therein; then placing, upon a board, a flat-bot- 
| tom'd weather-glaſs, furniſhed with a moveable drop of pendulous wa- 
ter, and blowing, at ſeveral times, with intermiſſions, upon the lower 
end of the glaſs, I found, that tho' the wind coming againſt my hand, 
i felt manifeſtly cold, yet it did not cool the air included in the bubble, 
F but rather a little warm'd it; as appear'd by a ſmall ſenſible aſcent 
of the pendulous drop, after the lower part of the glaſs was blown : up- 
on which ſeem'd to proceed from ſome ſmall alteration towards. warmth, 
that the air received by its ſhort ſtay in the bellows ; for if by cloſe- 
ly covering the clack, the air came into the bellows, wholly thro* the 
noſe thereof, whilft held very near the bubble of the glaſs, that ſtream 
of wind coming from a part of the window where the air was a little 
cooler than that which was before blown out of the bellows, would 
7 not, as the other, make the pendulous drop riſe, but rather the con- 

trary. | | 

2 We then proceeded to ſhew, by experiment, that tho' a wind were 
ble only a ſtream of air, yet in its paſſage it might acquire a conſider- 
ich ble coldneſs, diftin& from what it has by virtue of its motion, tho” 
oy pon that ſcore, we ſee the air mov'd by a fan, or a pair of bellows 
hat may feel cold to our touch. Having inverted a ridge-tile, and 
_ half filbd its cavity with a mixture of ice and falt, we plac d the iron 
led pipe of the bellows upon that mixture, and cover'd it with more of 
ave ne ſame, what? ſo the pipe being ſurrounded thereby, the air ayes 


664 Experiments and Obſervations upon Cold. 
Paysics. tain'd in it might be highly refrigerated ; then blowing the bellows 
woYS— againſt my hand, the blaſt felt much colder, than what came out of 

the ſame bellows before the refrigerating mixture was applied. Rut 
for fear my ſenſe of feeling might deceive me, I caus'd a thermo. 
meter, made after the common manner, but with a more flender Pipe, 
to be ſo plac'd, that the noſe of the bellows lay level with the buh- 
ble of the glaſs ; and then blowing the refrigerated air of the bellous 
upon the globular part of the thermometer, the water in the cylin. 
drical part and ſhank, manifeſtly aſcended, as is uſual upon the refri. 
geration of the included air; and as this aſcent of the liquor con. 
tinued during three or four blaſts of the bellows, ſo upon the ceſſi- 
tion of the artificial wind, it again ſubſided, by degrees, till by freſh 
blaſts it was again impelled up. Laſtly, having repeated this experiment, 
we drew back the noſe of the bellows, that the air to be now blown 
out, might paſs along the cavity forſaken by the iron 1 when, the 
wind was manifeſtly more cold than before, and had a greater effect 
upon the thermometer, againſt which *twas blown. And to ſatisfy my 
ſelf, that it was not the bare wind, whoſe operation upon the air in. 
cluded the ball of the weather-glaſs caus'd the liquor to aſcend, I 
mark'd the height it ſtood at, after we had, for a pretty while, blown 
upon it; and then, without removing the bellows, put ice and falt 
about the iron pipe of them ; by which means the air afterwards 
blown thro? that pipe, was ſo cooPd in its paſſage, as to make the 
fluid very manifeſtly aſcend, even in a weather-glaſs, where quick- 
filver was us'd inſtead of water, or ſpirit of wine. And left the near- 
neſs of the frigorific mixture ſhou'd be ſuſpected to have caus'd this 
contraction of the included air, we ſometimes purpoſely intermitted 
the blaſts of the bellows, without removing the weather-glaſs ; and 
tho* notwithſtanding that vicinity, the liquor wou'd begin a little to 
ſubſide, yet whenever the cold corpuſcles of the highly retrigerated 
air, were, by the playing of the bellows, brought anew, to touch in 
ſwarms, the globular part of the inſtrument, the mercury wou'd ma- 
nifeſtty riſe. I find, however, that the ſeaſon of the year, and ſome 
other circumſtances, may conſiderably vary the experiment. For tho' | 
have here faithfully recited the phenomena of it, yet coming ſome months 
after, and in different weather, to repeat it, I was ſurpriz'd at the ſuc- 
ceſs. For, blowing upon the ball of the ſeal'd weather-glaſs, I found, 
that if I continued to do this long and briſkly, the highly rectifled 
ſpirit of wine wou'd ſometimes manifeſtly ſubſide. 

However, this experiment duly proſecuted, may poſſibly afford ſtil 
farther light. | | 

But I will not here pretend to determine, whether* all cold winds 
muſt be neceſſarily made cold, by frigorific corpuſcles, properly ſo call'd; 
for I have ſometimes ſuſpected, that winds may be cold only by con- 
fiſting of, or driving before them, thoſe higher parts of the air, that, 


by 
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by reaſon. of the languid reflection of the ſun's rays in that upper region, Pu vs1cs. 
are generally very cold; for it may be obſerv'd, that rains often great- w—w=— 
ly and ſuddenly refrigerate the lower air, when no winds but what the 
rain and clouds occaſion, attend them; as if they brought cold air along 
with them from that upper region; which both Acoſta, and one who 
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has viſited far higher mountains than the Alps, affirm to be, in ſome 
places, exceedingly cold in hot climates, and hot ſeaſons of the year. 
But to leave this conjecture, Mr. Mood informs us, that *© tho* in England, 
« moſt of the cold winds and weather proceeds from the ſea; and tho? 
« thoſe ſituations are counted moſt unwholſome that are near the coaſt ; 
« it is otherwiſe in New-England.” And having added as his reaſon, 
that ** the north-eaſt wind coming from the ſea, produces warm wea- 
« ther, melting the ſnow, and thawing the grounds ;** he ſubjoins “ on- 
« ly the north-weſt wind paſſing over the land, is the cauſe of extreme 
« cold weather, being always accompanied with deep ſnows, bitter 
« froſts, -&'c.” To which we ſhall add this paſſage from Capt. Fames's 
voyage. The winds ſince we came hither, have been very variable 
« and inconftant, and till within this fortnight, the ſoutherly. wind 
« was coldeſt. The reaſon, I conceive to be, becauſe it blow'd from the 
„ main-land, which was all cover*d with ſnow ; and that the north winds 
came out of the great bay, which hitherto was open.” And laſtly, 
[ have been aflur'd, that in Greenland itſelf, the north-eaſt winds were 
colder than any other; which my relator aſcrib'd, in part, to the ſitua- 
tion of the country; thoſe winds blowing over vaſt tracts of ice without 
any ſea, to mitigate the cold they communicate, | 


XXII. 


I come now to conſider thoſe effects of cold, that are not familiar but Sage 2+: 
of cold. 


ſeem to have in them ſomething of wonderful. 

As to the power of cold, either to contract the ſphere of activity of fire, 
or to hinder its uſual effects, the chief examples I have met with are re- 
corded, by the Dutch, to have happen'd in Nove Zembla, and by Capt. 
James, when he winter'd in Charlton iſland. Theſe Hollanders ſpeak 
thus. On the twentieth it prov'd fair and ſtill weather, the wind eaſter- 
* ly; but it was ſo cold, that when we had waſh'd and wrung our ſheets, 
they preſently froze ſo ſtiff, that altho* we laid them before a 
great fire, the ſide that was expos'd thereto was thaw'd, but the 
other remain'd hard frozen.” And again, we were in great 
fear, that if the extremity of the cold increas'd, we ſhou'd all 
« die there; for what fire ſoever we made, it wou'd not warm 
us.“ Tho' Capt. James winter'd in æ country many degrees more 
remote from the pole than Nova Zembla, yet he gives us this ac- 
count of the power of the cold to oppoſe the action of fire. The 


« cook's tubs wherein he water'd his meat, ſtanding about a yard _ 
the 
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PHYSICS. © the fire, and which he all day long ply'd with ſnow-water, were in 
dhe night ſeaſon firmly frozen to the bottom; and therefore he was ob- 
| „ liged to water his meat in a braſs kettle, clofe adjoining to the fire: and 

% have often found the fide next the fire very warm, whilſt the other the! 

„ remain'd frozen an inch thick.” cate 


This relation, compar'd with thoſe of the Hollanders, makes me the 
leſs wonder it ſhou'd be related to Marcus Polus, that there is a certain alm 
plain in Tartary, ſituated between ſome of the higheſt mountains in the its r 
world, where if fire be kindled, it burns not ſo bright, nor proves ſo met 


e effectual to boil any thing, as in other places.“ its 
Theſe relations of travellers, tho* to us who live in England, they can- tong 
not but ſeem ſtrange, yet I dare not reject them as incredible; becauſe ther 
ice and ſnow having been water before their congelation, muſt, in pro- mot! 
bability, owe their coldneſs to that which reign'd in the air ſo that if in 
any place, nature has either fo plentifully ſtock'd the air itſelf with fri- by t 


gorific corpuſcles,, or upon any other account rendred it as cold as ice, I mi 
and ſnow are amongſt us; I know not why in more northern climates, 
where, perhaps, ſome faline exhalations ariſe from the earth and fea, a 
coldneſs may not be diffus'd thro? the air, ſuperior to that which, by 
{mall quantities of ice and falt, is at a ſmall diſtance producible here; 


yet this is ſo intenſe, that by pouring fome water on a board, and placing the 1 
4 convenient veſſel thereon, we may with beaten ice, or ſnow and ſalt, the r 
and a little water, nimbly ſtirr'd together in that veſſel, make the mix- it off 
ture freeze the external water quite thro? it, to an exceſſive degree; and 


How greatly the air is affected by cold, we have ſeen already, by t e 
freezing of ſpittle, or water, barely in falling thro* it: and to give two 
or three remarkable inſtances of its effects upon fluids, *tis faid, that on turne 
the 27th of September, it froze fo hard, that as the Dutch in N Zem- in E, 
bla, put their nails into their mouths, to be in a readineſs for driving, obſer? 
ice wou'd hang thereon ; and when they took them out again the blood 
wou d follow. And this is ſcarce more ſtrange than what is affirm'd by 
Dr. Fletcher, who ſpeaking of Muſcovy fays, „if you there in the win- 
<< ter hold a metalline veſſel in your hands in the open air, they will inc] 
e ftick faſt together, ſo that the ſkin will come off when you part them.“ The 
Nay, in Ruſia, and ſome other cold countries, if a man be abroad in the mar ka 
winter air with a cane, furniſh'd with. a metalline head, and the tip of 
che tongue be applied to the metal, they will ſtick, and be as it were yards 

ew'd together; fo that they cannot be ſever'd without great pain, and confirr 

metimes not without leaving the ſkin of the tongue behind. And 
this: has been affirm'd to me by gye-witneſſts of unqueſt ionable credit. the ex 
An ingenious phyſician, alſo, affirm'd to me upon trial, that the pum- ound 
mel of a ſword, exposd to the winter air in Moſcow, wou'd ſtick to rom 
the tongue that touches it, and feteh off the ſkin, if forcibly and fud- 
denly pull'd away. * 
The 


that too juſt by the fire. a of th 
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of the tongue. Thus, if an ivory ball meet, in a direct line, with ano- 
ther of equal bigneſs, moving upon a billiard-table, twill communi- 
cate to it a part of its own motion, and retain the remainder; but if 
the latter were at reſt, the ball impelPd againſt it, will communicate 
almoſt all its motion thereto, and loſe as much itſelf ; as appears by 
its remaining quieſcent in the place of the other. In like manner, the 
metalline head of the ſtick, by the intenſeneſs of the cold, may have 
its parts ſo depriv'd of motion, that when thoſe of the Saliva and 
tongue have communicated as much of their agitation as they can, 
there will not remain among thoſe three bodies a ſufficient degree of 
motion to keep the ſpittle fluid ; which therefore being turn'd into ice, 
will ſtick to both the conſiſtent bodies, the tongue and the metal, and 
by this means faſten them together. In confirmation of this conjecture, 
I might add, there are ſome other phenomena explicable by the help 
of it. For inſtance, in very froſty mornings, the ice which ſticks to 
olaſs-windows, and often appears in the form of trees, or other odd 
heures, is vulgarly accounted for by ſuppoſing the cold produced 
them on the out-fide of the glaſs, which, ſome fancy the vapours of 
the warm room penetrate. But *tis plain, that this ice is formed within 
the room, as I have often obſerv'd, either by the thawing or ſcraping 
it off; ſo that it appears to be made of vapours floating. in the air 
and chancing to paſs along the glaſs of the windows; which by the cold 
of the external air in froſty weather, loſing the natural agitation of its 
parts, theſe transferring ſo much of their motion to the glaſs, retain 
not enough to keep them fluid; the conſequence whereof is, they are 
turned into ice, which, in very cold countries, will be far thicker than 
in England; and accordingly, an acquaintance of mine aſſured me, he 
obſerv'd the ice on the in- ſide of the windows of ſome ſtows in Rafha, 
to be near an inch thick. And tho* Macrobius and other learned 
men, diſſallow ſalt-water to be congealable, yet the Dutch relate, that 
at Nova Zembla, even in the midſt of September, © it was froze two 
inches thick.” | | 

The effects of extreme cold upon the common earth, are very re- 
markable. Olearius relates, that in the year 1634, the cold was ſo 
bitter at Moſcow, that in the great market-place he ſaw a cleft many 
yards long, and a foot broad, occaſion'd by it: and the like has been 
confirm'd to me, by the Czar's chief phyſician. *' © 

'Tis ſomewhat ſtrange, that both the violent heat of ſummer, and 
the extreme cold of winter, ſhou'd produce the like effects in the 
poond ; but not having yet made the proper experiments, to ſhew 
rom whence this phenomenon proceeds, I do not pretend to deter-. 
mine the cauſe thereof, 


Qqqq2 The 


The reafon of ſo odd a phenomenon, as far as I can conjecture, Pu ys1cs. 
may be the great and ſudden loſs of agitation in the Saliva, and par 
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Pavs tes. The Dutch, in their third voyage to Nova Zembla, tell us, that 

when they had built a wooden houſe, and were going to ſhut them. 
“ ſelves up therein, for the winter, they made a great fire on the out- 
* fide, to thaw the ground, that they might place wood about the 
<« houſe to make it the cloſer ; but it was all loſt labour: for the earth 
« was ſo hard, and frozen ſo deep, that they cou'd not thaw it.“ Mar- 
tinius Cromerus, in his Polonia, records, that ** cold is ſometimes ſo vio- 
c Jent there, that trees wither at the roots, and water pour'd from on 
<« high, turns to ice before it reaches to the ground; that the lakes, 
« marſhes and rivers, are ſo frozen for two or three months in the 
« winter, and ſometimes for five or ſix, that horſes and loaded car- 
« riages may freely and ſecurely paſs over them. And I my ſelf,” ſays 
he, © have on the laſt day of March, paſs'd over the Weiſſel in Maſovia, 
„% upon the firm ice, with a coach and four horſes, and a retinue of 
« horſemen.” 

After having ſeen ſome ſtrange effects of cold upon the ſeveral ele- 
ments, we proceed to take notice of its power upon compounded bo- 
dies. But as we have already deliver'd its operation upon beer, ale, 
vinegar, oil, wine, Fe. as alſo upon wood, bricks, ſtone, veſſels of 
glaſs, earth, pewter, iron and braſs, with many ſtrange effects of it up- 
on other inanimate bodies; we ſhall here produce no more inſtances of 
that kind, but proceed to obſerve the effects of the ſame quality upon ani- 
mals. We may, however, firſt intimate in general, that tho* many plants 
are preſerv'd by a moderate cold, yet it has been found, that moſt garden 
plants are deſtroy'd by exceſlive degrees thereof. Capt. James ſpeaking 
of the greateſt degree of cold, viz. that which he and his company 
felt in the woods of Charlton iſland, ſays, ** it was ſo extreme as to 
<« be intolerable; no clothes were proof againſt it, no motion cou'd 
c reſiſt it. It wou'd freeze the hair of our eye-lids, ſo that we cou'd not 
% ſee; and I verily believe, it wou'd have ſtifled a man in a few hours 
* time,” | 

Olearius giving an account of the air of Muſcovy, and eſpecially of the 
capital city thereof, tells us, the cold is there ſo violent, that no furs 
can prevent it; but that ſometimes men's noſes and ears, feet and 
% hands, will be frozen and fall off;” he adds, that in the year 
„ 1634, when he was there, they cou'd not go fifty paces without be- 
4 ng benumb'd with cold, and endangering the loſs of ſome of their 
4% limbs.” | | 
Dr. Fletcher ſpeaking of the cold, that ſometimes happens in Raſſia, 
affirms, that not only travellers, but people in the very markets of 
their towns, are kilPd by it; ſo that many drop down dead in the 
&« ſtreets, and travellers are brought into the towns Trp: dead and ſtiff 
* in their ſleds; and abundance loſe their noſes, the tips of their 
« ears, and the balls of their cheeks, their toes, feet, Sc. When the 


winter is very hard, the bears and wolves often iſſue by droves 7 
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« fly for their lives.“ 

To deſcend now to the more particular phenomena of cold in the 
human body. 

An old ſea- captain told me, that when he was in Greenland, his 
appetite grew ſo great, that he cou'd eat more in one day, than in 
z week or ten days here; and that accordingly, both he and others 
found themſelves ſtronger there, than in England, and more inclin'd 
to venery. X | 

'Tis end of the Hollanders in Nova Zembla, that if they remain'd 
long in the open air, there aroſe bliſters upon their faces and ears : and 
Capt. James ſays, ** the cold in the woods wou'd freeze our faces, or any 
« part of our fleſh that was bare.” | 
The Dutch ſpeakgng of the pains they took to dig away the ſnow, 
that cover'd the houſe, and choak'd up their door, fay, they were 
« forc*d to uſe great expedition, for they cou'd not long endure the 
extreme cold air, tho* they wore foxes ſkins about their heads, and 
« double apparel upon their backs,” Captain Fames farther relates, 
that in Charlton iſland he was oblig'd to cut the hair of his head ſhort, 
and ſhave away all that of his face, becauſe the iſicles wou'd other- 
wiſe faſten thereto, and make it intolerable. And he again fays, that 
he and his companions having once been parted for a little while in- 
to two companies, they all had their faces, hair and clothes, fo fro- 
« zen over, that they cou'd not know each other by their habits, nor 
« eyen by their voices.“ And the ſame author gives this account of 
the death of the gunner of his ſhip, whom he calls a ſtrong-hearted 
man, who died before the end of November. He had,” ſays the Captain, 
* a cloſe boarded cabin in the gun- room, which was cloſe indeed, and 
« as many clothes on him as was convenient, and a pan with coals of fire 
* continually in his cabin; for all which warmth, his plaiſter wou'd 
freeze at his wound, and the bottle of ſack at his head.” 

The 11th of December,” ſays the writer of the Dutch voyage to 
Nova Zembla, „ was fair weather, the air clear, but very cold, for our 
* ſhoes froze as hard as horns upon our feet, and within fide they 
* were white; ſo that we were forced to make great pattens, the up- 
* per part of ſheep-ſkins, which we put on over three or four pair 
* of ſocks, and ſo went in them to keep our feet warm; but the 
clothes upon our backs were all over white with froſt. And,” ſays 
Capt. James, our bed-clothes wou'd be cover'd with hoar- froſt, which 
lay not far from the fire.” 

We might. add from Gerat de Veer, that on the 26th of December, it 
* was foul weather, the wind at. north-weſt, when it prov'd ſo cold 
* we cou'd not warm ourſelyes,. tho* we us'd all poſſible means, great 
* fires, ſtore of clothes, hot ſtones and billets applied upon our i 

6 "ll 


« of the woods, driven by hunger, and enter the villages, tearing and Pa vs fes. 
« ravaging all they can find; ſo that the inhabitans are oblig'd to- 
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| Payszcs. „ and upon our bodies, as we lay in our cabins ; but 

all this, our cabins were —— in the morning. ling B 
A knowing and very credible perſon has related to me of the cold abt 
of Ryyſia, where he travell'd, particulars almoſt as ſtrange as thoſe | aba 
have mention'd from books: and a very learned traveller aſſures me, he and 
met with a ſtrange operation of the inclemency of the air, upon multi. dome 
tudes of men at once, recorded in an approv'd hiſtory ; viz. that, about geſt 
the year 1498, an army of the Turks having made an incurſion into Poland unſp 
were upon their return, ſurprized with ſuch an extremity of cold and of cond 
ſnow in November, that out of the whole army, which conſiſted of 7000 wy 
men, 40000 periſh'd upon the ſpot. 1 {cen 
Amongſt che many relations I have met with, of the fatal effects mou 
of cold in northern countries, I am ſurpriz'd, I cou'd not find an gethe 
account of the change made in the internal parts of the bodies Kilb 858 
by it. But meeting with a deſcription of a Poly province, calld U. ws we 
rain, of the ſame latitude with Normandy, and often ſubject to exceſ- imm 
five cold, I find the author gives an account, not indeed of what I ſought bangle 
for in him, but of two differing effects of cold upon the bodies of © 
men. The firſt is, that ſometimes, when the natural heat proves {tron guts | 
enough to protect the tees, cheeks, ears, and other parts, that = ** 
either more remote from the heart, or more tender, from a ſudden My 
mortification ; yet unleſs nature be aſſiſted either by good precautions vith 
or remedies, ſhe cannot hinder the cold from producing cancers in and p 
theſe parts, as painful as thoſe which are caus'd by a ſcalding and tbeir! 
malignant humour; which ſhew'd me, ſays our author, that cold has as 2 
great a power to deſtroy things, as fire to conſume. them. He adds, that oy 

: the beginning of theſe cancerous ſores is ſo ſmall, that what produces the We 
pain, ſcarce equals the bigneſs of a pea; and yet in few days or hours 45306 
it ſpreads ſo, as to deſtroy the whole part it invades: and this he con- Dibe 
firms by the example of two perſons of his acquaintance, who thus Wh 
immediately loft the characteriſtics of their ſex. As to thoſe who are arce 
kill'd with cold, our author ſays, they periſh differently. For ſome, teed, 
not being ſufficiently fortified againſt the cold by their own internal rain 
heat, nor competently arm'd againſt it by furs, inunctions, and other ume 
external means; after having their hands and feet firſt ſeized, till they black 
grow paſt feeling it, the reſt of their bodies is ſo invaded, that 2 win 
they are taken with a drowſineſs, that gives them an extreme propen- * 
fity to ſleep, which if indulg'd, they awake no more, but die inſen. Poles * 
fibly. And from this kind of death, our author adds, he was ſeveral In th 
times ſnatch'd by his ſervants, who were more accuſtomed to the cold jet wh 
than he, and ſeaſonably forc'd to awake out of thoſe drowineſſes, nber 
which they knew to be dangerous. And indeed, that death by That 

cold = — Awe pi the relations of ſome intelligent ac- or ) 
uaintance mi ho — . O ne 
2 ne, who have been in exceeding cold countries, 2 ud fn 
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But the other way whereby cold deſtroys a man, is the moſt remark- PR YsIcs. 

able. He tells us, that ſometimes the cold ſeizes the reins, and alv?“L 

about the waiſt, eſpecially horſemen, underneath the armour of the back | 

and breaſt ; and ſtrikes into thoſe parts ſo forcibly, that it freezes the ab- 

domen and viſcera; ſo that tho' they have keen apperites, they cannot di- 

geſt or retain the lighteſt aliment, but preſently reject it by vomit, with 

unſpeakable gripings and pains ; and fo centinually complaining of their 

condition, and ſometimes crying out, as if their bowels were tearing out, 

they end their miſerable lives almoſt in madneſs and deſpair. Having 

ſeen ſome of theſe departed wretches open'd, he fays, they found the 

oreateſt part of their vi/cera black, burn'd up, and as it were glew'd to- 

gether ; whence he thinks it probable, that as their bowels came to be 

cangrenated, they were forc'd to thoſe complaints and exclamations; and 

we may add, that, probably, upon the fame caufe depended thofe con- 

tinual vomitings of what they eat and drank ; the gangrene of the guts 

hindering the paſſage of the excrements downwards, as it often happens 

in the true Liaca Paſſio; and the periſtalitic, or the uſual motion of the 

guts being inverted, as it alſo frequently happens in the fame diſeafe. 

Anatomiſts and phyficians, no doubt, will think this account very imper- 

ſect; but 'tis the beſt, and, indeed, the only one, I have hitherto mer 

with of this diſtemper; tho* I cou'd with ft had been much more full 

and particular, and that he had alſo open'd thofe anrmals, and efpecially 

their brains, which he mentions to have been kill'd ſuddenly, and with- 

out pain, by cold. For, fuch informations, (the want whereof, as far as 

our climate wou'd permit, I have had thoughts of ſupplymg by experi- 

ments upon other animals,) wou'd perhaps ſatisfy me in a conjecture, 

countenanc'd by feveral trials upon vegetables and animals after death, as 

tothe cauſe of mortifications produced by exceſſive cold. 

What effects may be produc'd by violent cold upon other animals, I 

ſcarce find mention'd by any writers I have met with. Fhe author, in- 

deed, lately quoted M. de Beauplen, tells us, in general, that the cold in 

Uirain is ſometimes fo great, as to- be fcarce fupportable by horſes, and 

ſome other cattle. He alſo mentions a familiar four-footed animal, call'd 

bibeck, ſaid to be peculiar to thoſe parts, that hides itſelf under ground 

in winter. A Poliſb nobleman told me, that when he was in that pro- 

vince, he had one of them preſented him as a rarity, which ſome of the | 

Poles, chancing to dig in a retired place, were ſurpriz'd to find: and 

tho? this. creature was frozen ſo ſtiff, that they thought it to be ſtark dead; 

jet when they came to flea it for its fkin, it was awaken'd by pain, and 

ecover'd itſelf. 

That. ſome other animals may be frozen *till they are ſtiff, and yet re- 

Over, we ſhall ſee hereafter. *Tis a tradition among thoſe who travel 

mo northern climates, that both birds and wild beaſts, are in icy 

rd fnomy countries, ordinarily turn*'d white, in the winter, by the 

dne of thoſe. parts. This account J dare neither admit as true 

univer- 
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notwithſtanding the coldneſs of the climate, have an excellent noſe; 
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univerſally, nor reject as utterly falſe. For, not now to enquire into the 
cauſe of this whiteneſs, I find, by the voyages that I have peruſed, that 
ſzilors often mention their meeting with numbers of white bears and foxc; 
in Nova Zembla, and other very northern regions; and alſo, ſometime; 

with herds of white deer: and in the Alps, which are always covered with 
ſow, credible authors mention, their having ſeen white patridges. And 
I remember, when I was in Savoy, and the countries adjoining thereto, 
where the tops of the mountains are almoſt perpetually covered with ſnow, 
frequent mention was made to me of a certain white kind of pheaſants to 
be met with in the upper parts of the mountains, which were accounted 
very delicious. But on the other ſide, the ſame ſailors, treating even of the 
coldeſt climates, ſeem to diſtinguiſh the white bears from others of thoſe 
parts. And 'tis from very northern countries, that we uſually receive dark 
coloured furs, and the ſkins of black foxes, as well as white ones. But 
as for the herds of white deer, their colour may proceed from ſeminal 
impreſſions ; ſince here, in England, IT have ſeen white ones. And tho 
Greenland be ſome degrees nearer the pole than Nova Zembla, yet ] 
have ſeen a live deer brought from thence, whoſe ſkin was not white, 
but rather of a kind of dun; and his coat might well have paſs'd for 
a fur. Yet theſe two particulars ſeem to favour the efficacy of cold; 
the one, that in ſeveral cold countries, as particularly in Greenland and 
Livonia, even modern deſcribers of them affirm hares will turn white 
in winter, and return to their native -grey colour in ſummer ; the 
other, that tho* Charlton iſland differ not one degree in latitude from 
London, yet Captain James takes notice of foxes there, that were pied, 
black and white; and alſo of white patridges. 

The Swediſh ambaſſadors aſſured me, that in Muſcovy, and ſome other 
northern countries, the hares are of the ſame colour with ours in ſum- 
mer, but ſnow white in winter; and that they begin to change co- 
lour in autumn, and to recover it in the ſpring. The elder of them, 
Monſieur Coyez, aſſured me, he had himſelf obſerved the thing; and the 
ſame was, likewiſe, affirmed by the Sediſb reſident then preſent ; who 
farther added, that on the borders of Muſcovy, he had ſeen numbers 
of milk white patridges in winter; and they all three agreed, that ſquir- 
rels, which, in ſummer, are of the uſual colour with ours, do, in the 
winter, turn grey, and recover their brown colour the following fum- 
mer. They were pleaſed, alſo, to ſend me word by an ingenious gen- 
tleman, ſon to Monſieur Coyet, that on one fide of the river Duns, 
which divides Livonia and Muſcovy, the hares are of the ordinary colour, 
but on the other ſide white; ſo that when the hunts-men meet with any 
white ones, on that ſide the river, ſuppoſed peculiar to the other, they 
call them deſerters. | 

An old ſea-captain told me, that the white bears in or about Greenland, 


and that ſometimes, when the fiſher-men had diſmiſſed the carcaſs of 
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and ſhell : which ſeems to be the reaſon why eggs long 
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a whale, and left it floating on the waves, three or four leagues from the 
ſhore, whence it could not be ſeen, theſe animals wauld ſtand as near the 
water as they could, and raiſing themſelves on their hind-legs, loudly 
ſnuff in the air, and with the two paws of their fore-legs, as with fans, 
driye-it as it were againſt their ſnouts ; and when they were (as my relator 
ſuppoſed) ſatisfied, whence the odour came, they would cait themſelves 
into the ſea, and ſwim directly towards the whale, as my relator and others 
obſerve, who had ſometimes the curioſity to row, at a diſtance, after them; 
to ſee whether their noſes would ſerve them for guides, when their eyes 
could not. He ſaw no other bears in thoſe parts but white ones. 

An inquiſitive perſon told me, that having reſided for ſome time in Pru/- 
fra, he had, more than once or twice, in different places, obſerved, as others 
in his company alſo did, that the fiſher-men, in breaking the ice of ponds 


which had been long frozen, and taking out thence conſiderable maſſes of 


it, ſeveral times found many ſwallows in them, ſo incloſed in the ice, as 
not to be got out but by breaking or thawing it. He farther ſaid, that 
when theſe lumps of ice came to be thaw'd in the ſtoves, the ſwallows, 
which lay ſeemingly dead before, would revive, and perhaps fly about 
the room, but did not long ſurvive their recovery out of their inſenſible 
ſtate ; ſome dying again in few hours, others the next day, or perhaps on 


the third; but few or none, that he obſerved, lived beyond the fourth or 


fifth. This, as my relator judg'd, happened thro? their want of appetite ; 
but, 1 believe, 1t proceeded — from their want of flies and pro- 


per animals to feed on, which they could not obtain in the winter. 


XXIII. 


Since many ingenious men aſſert, that water is turned into ice by the in- 
troduction of frigorific corpuſcles, we thought fit to try whether a liquor, 
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by its increaſe of weight when frozen, would betray them. And the firſt 2p-7 25: 


experiments we made to diſcover this were with eggs. 

1. We placed an exact balance in a frame, and into one ſcale thereof 
put two. eggs, and counterpoiſed them with braſs weights, then ſuffered all 
thus to continue, during a very ſharp night in a turret ; and coming the 
next morning to view them, we found the eggs grown lighter by very near 
four grains: we afterwards repeated this experiment twice or thrice; but 
having been diverted from regiſtring the events, I dare only ſay, that ſome 
of the circumſtances ſeem'd very odd and uncertain ; and that I deſiſted 
from proſecuting it, becauſe an increaſe of weight in eggs, thus expoſed, 
was hardly to be hoped for, ſince part of the more ſubtile and ſpirituous 
corpuſcles they contain, continually get away thro? the 1 the ſkin 

ept, have uſually 
within the ſhell, a conſiderable cavity; ſo that tho' the frigorific atoms 
ſhould, by their ingreſs, here add a ſmall weight, yet that would not, 

Vol. I, 1 unleſs 


weight of bo- 
dies, frozen 
and unfrozen. 
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Pu ys1cs.unleſs perhaps in the very juncture when the congelation is firſt actually 
— na de, be taken notice of. 


2. And for farther ſatisfaction in this matter, we carefully counterpoiſed 
four hen-eggs in a good pair of Rales ſuſpended at a frame, and ſuffering 
them to continue for a pretty while, we obſerved, that tho? it were winter, 
and tho* the room made choice of was deſtitute of a chimney, yer 
that ſcale wherein the eggs lay, grew manifeſtly lighter, ſo that it was 
requiſite, from time to time, to take a grain out of the oppoſite ſcale, 
to reduce the balance to an equilibrium; and by this means, we found 
the eggs, after ſome time, to have loſt eight grains of their foriner 
weight; but how much more they would loſe, we could not ſtay to 
diſcover. 

3. I endeavoured, alſo, to ſatisfy my ſelf, whether eggs, when once 
actually frozen, and kept in a pair of nice ſcales faſtened to a frame, in 
ſome quiet place that was well fenced from the ſun, would, by the 
cold of the air, in freezing weather, continue for any conſiderable time 
without a ſenſible diminution of their weight; but an unexpected thaw hin- 
dred us from ſeeing the ſucceſs of what we deſign'd of this nature, both as 
to eggs and ſome other bodies. But if the experiment were very carefully 
made upon a competent variety of them, eſpecially upon camphire and 
ſome other very exhalable bodies; it might poſſibly aſſiſt us to gueſs what 
intereſt the cold has in the ſuppreſſion, or exhalation of their effluvia. 

4. But to return, a ſingle vial of water ſealed up, wiped dry, and 
weighing four ounces four drams and a half when froze by ice and falt, 
loſt by being thaw'd ſomewhat more than a grain. 

5. We took a thin vial furniſhed with a long neck, which at the flame 
of a lamp, was drawn gradually ſlender, ſo that being very narrow at the 
top, it might the more readily be ſealed ; this we filled with water, al- 
lowing room for its expanding upon glaciation, and placed 1t in a mix- 
ture of ſnow and ſalt; when the glaſs appeared nearly full of ice, it was 
taken out immediately, ſeal'd hermetically, and weigh'd in a pair of very 
good ſcales; whereby we found the whole amount to fix ounces and 
half a grain, tho* ſome of the ice began to thaw in the operation : the 
vial being thus removed, and ſuffered to ſtand alone for two or three 
hours, the ice was vaniſhed ; when we again put the containing glaſs, in 
the ſame ſcales, and found that it weighed rathera little more than bctore; 
but this not amounting to half a grain, it might well be attributed to ſome 
difference in the weights and grains themſelves, or to ſome unheeded 
moiſture that might adhere to the vial. | 

6. We placed another very thin vial of water, ſealed as the former, 
that weighed four ounces, two drams, forty one grains, in a mixture of 

ſnow and ſalt; thereby freezing it warily, to prevent its breaking; then 
we removed it into the ſame ſcales, and found it to weigh either 
juſt as before, or, if there were any difference, to have loſt a quarter 
of a grain. Being ſuffered to thaw, we placed it in the ſcale again, 
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and found its weight the ſame when frozen, tho' the weights were nu- Pn ys1cs. 
merically the ſame, and about ; of a grain would turn the ſcales. ] w=ww— 
was careful this laſt time to wipe the outſide of the glaſs with a linen 
cloth, becauſe I had obſerv'd, if ice be haſtily thaw'd, it will there pro- 
duce a dew. | 

Captain James gives us a particular in his voyage, which, if it had 
been circumſtantially ſet down, might prove of moment in regard to the 
weight of bodies frozen and unfrozen. We hoiſted our beer and cyder,” 
ſays he, „and made a raft of them, faſtening them to our ſhore-an. 
« chorz they both ſunk preſently to the ground ; which 'was nothing 
« ſtrange to us, becauſe any wood or pipe-ſtaves, that had lain under the 
« ice all winter, would fink down as ſoon as ever they were heav'd over 
« board.” | 

7. I was, alſo, deſirous to ſee whether any difference, as to weight, would 
be produced by freezing and thawing iron, ſtone, wood, or the like ſolid 
4 permanent bodies, which I intended to have exactly weigh'd before 
and after they were expoſed to the air in froſty weather; and again, after 
the froſt was gone; and this againſt counterpoiſes, not expoſed to fo great 
a degree of cold. And tho? we were prevented from bringing the matter 
to ſuch an iſſue as we deſired ; yet this kind of experiments ſeems not ir- 
rational 3 ſince its highly probable, that even ſtones and metals ſuffer a 
change of texture by the action of ſome degrees of cold. And I remem- 
ber to have made ſeveral experiments as to the weight of ſome metals and 
ſtones, both before and after they had been long expoſed to a more vehe- 
ment cold than wou*'d have ſufficed to turn water into ice, and alſo after 
they had been left expoſed to a warm air ; tho? the paper in which we re- 
giſtred the events of theſe trials having been miſlayed, I dare not charge 
my memory with the particulars ; but if I miſtake not, one or two ſtones 
increaſed their weight, by being buried in our frigorific mixture; which 
may be imputed to ſome particles of the ice reſolved into water, by the 


alt imbibed into the pores thereof. For having procured an experiment 
/ to be made by an ingenious perſon, upon a ſtone hard enough to bear 
4 i good poliſh ; he inform'd me, that the ſtone, by being kept a while 
1 in water, tho* it was afterward wiped dry, diſcovered a manifeſt in- 
"4 creaſe of weight. And in confirmation of my conjecture, might 
£4 add, that from a ſort of ſtones, of a texture cloſe enough to bear. a 
0 poliſh, I obtained, by diſtillation, a conſiderable quantity of an almoſt 
1 uſipid liquor, which I ſuſpected to be, chiefly, water ſoaked into the 

ſtone. But ſuch trials as theſe, with others of the like kind, we leave 
4 o be farther proſecuted. However, thoſe we made in ſealed vials, were 
4 managed with accuracy; and ſome of the reſt were deſigned to ſatisfy 
en hers rather than our ſelves; for ſhould an additional weight be found 
be n frozen bodies, yet how do we hence know that the atoms of cold are 
L ther heavy or light, any more than the effluvia of magnetic and e- 


&trical bodies ? 
1 Rrrr 2 8. The 
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8. The experiments her delivered, may, perhaps, keep men from 


of the weight of ice and water, by no obſcure writers. Thus Helmon, 
for inſtance, dogmatically tells us, that if a large glaſs-veſſel, filled 
with pieces of ice, be hermetically ſealed. and balanced in a pair of 
ſcales, we ſhall find the thaw'd liquor weigh almoſt an eighth part 
more than the ice. Tho' we have already manifeſted the falſity hereof, 
yet for further confirmation, we ſeveral times, on purpoſe, weighed ice 
frozen and thaw'd, without finding any reaſon to doubt that Helmont 
was miſtaken; and particularly having filled a wide-mouth'd glaſs 
with ſolid fragments of ice, both together amounting to a pound 
weight, I whelm'd over the mouth of it, another flat-bottom*d glaſs, 
ſo that if any vapours ſhould aſcend, they might be condenſed into 
drops; this ice being thaw'd in a warm room, no drops appear'd on 
the inſide of the inverted glaſs ; when the other being put into the ſame 
ſeale, appear'd almoſt exactly of the ſame weight as before; tho? the ice 
alone, that had been reſolved, amounting to much above eight ounces, 
ought, according to Helmont's proportion, to have been augmented by 
a whole ounce at leaſt. And I make no doubt, that if the experi- 
ment had been tried with a greater quantity of ice, the event would 
have been very little, if at all, different. But I purpoſely choſe to 
make my trials in no great quantities of matter, becauſe *tis very dif- 
ficult to provide ſcales ſtrong enough to weigh them without being 
injured ; and yet prove accurate enough to diſcover ſuch ſmall diffe- 
ref are fit to be taken notice of in ſuch experiments. Miſtakes in 
thee Katical trials may eaſily happen, unleſs great care be uſed. 
When open veſſels are made choice of to freeze water in, tis no 
wonder that the ice weighs leſs than the fluid; becauſe ſome of its 
parts will then fly away in congelation. Thus a porringer of water, 
ſet to freeze in the open air, I once obſerved to loſe fifty grains, and 
another ſixty; but making the like trial in a cloſe pewter pot, we 
found not the difference of a grain between the ice and the water, 
into which it was diſſolved. But that even ice, as well as water, may 
exhale in froſty weather, is prov'd by this experiment. Having placed 
ſeveral humps of ſolid ice in a porringer, which together weighed a pound, 
and expoſed them in the ſame ſcales wherein they were weighed, to the 
free air of a very froſty night, we found the ice had loft, next morning, 
twenty four grains of its weight : the weather continuing exceſſive cold, 
we kept the ice out of the ſun, in the ſame ſcales all day, and a large part 
of the following night, and then, weighing it the ſecond time, ſound that 
the whole decreaſe of weight amounted to two drams, five grains, tho 
the weight of the ice, without the porriager, were but about ſeven 


- ounces. And when we had kept about thirteen ounces of ice expoſed to 


the air in a very froſty night, it had loſt, the next morning, above t 
drams of its former weight. 


9. The like experiment we made with ſnow as. follows, 10 
our 
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Four ounces of ſnow, made up into a lump, and counterpoiſed in a pair Paystcs, 
of good ſcales, were expoſed in a froſty night, after eleven a- clock, wit. 


out being taken out of the balance ; the next morning between nine and 


ten, there appeared a decreaſe of twenty-nine or thirty grains, which 
ſeem'd to have evaporated from the ſnow it ſelf; for tho* a ſmall portion 
of it were melted in the ſcale, yet that amounted not to eight grains, 
which was not a third of the weight the ſnow-ball had loſt. But ſuppo- 
fing the decreaſe would be greater, if the ſnow had a larger ſuperficies in 
proportion to the bulk thereof, I cauſed the following trial to be made. 
Two ounces of ſnow, made up into a flat cake, being expoſed all night, 
which was froſty, in the balance; there appeared, next morning, about 
eight a- clock, to have been loſt fifty-five grains, tho? no water was found 
in the ſcale; and about two hours after, the decreaſe was found to be 
about ſixty-three grains, none of the ſnow ſtill appearing to have melted 
in the ſcale *. 
XXIV. 


J have at ſeveral times made different experiments to diſcover whether Promi/cuous 
congelation would, by conſtringing the pores of bodies, vitiating their *x2*7 iments 


texture, or arreſting the motion of their parts, hinder them from emitting 
thoſe effluvia that we call odours. 
1. Having in the months of December and Fanuary, whilſt the weather 


was froſty, gathered different ſorts of flowers, I could ſcarce perceive any 


ſmell therein ; indeed, moſt of them were flaggy, and ſeemed ready to 
wither : but a primroſe, that was vigorous and treſh in its kind, had an 
odour that was manifeſtly ſweet and genuine. x 
put, alſo, about an ounce of roſe- water into a ſmall vial, and after hav- 
ing ſmelt thereto, it was expoſed to freeze in the open air; and when 
it began to freeze, I ſmelt to it again; but found the perfume ſcarce 


* M. Gauteron obſerved, during the great | in their weight. Next morning the frozen 
froſt at Montpellier, in the year 1708. that li- water had loſt thirty-fix grains; the oil of nuts, 
quids evaporated much faſter than when the | which remain'd unfrozen, forty grains; the 
air was temperate. An ounce of water expoſed | ſpirit of wine and oil of turpentine, which alſo 
all night to freeze in a China veſlel two inches | were not frozen, fifty-four grains each ; but 
in diameter, had loſt in the morning twenty | the mercury and oil-olive, continued nearly as 
four grains; and after it was thaw'd, the wa- | they were. This gentleman found even the 
ter wanted twelve grains of its weight; tho” | hardeſt ice evaporate ſo faſt, that in twenty- 
he was exceeding cautious to prevent a ſecond | four hours it loſt about one hundred grains. 
evaporation. Common water, oil of nuts, | And in the coldeſt night of this froſt, which 
oil of turpentine, ſpirit of wine, : oil-olive, and | he ſays was the moſt extreme, that had ever 
quick-filver, being expoſed after the ſame | been felt in that country, the liquor of a com- 
manner, and in the ſame quantity, the water | mon thermometer, being wholly reduced into 
preſently froze, and loſt ſix grains in an hour's | the ball, the water loſt forty-eight grains, the 
time; the oil of nuts eight grains, the ſpirit | oil of nuts fifty-four, and the oil of turpentine 
of wine and oil of turpentine, each of them | and ſpirit of wine each ſeventy-two grains. 
twelve grains in an hour; but the oil-olive and | Memoir. de Þ Academ. A. 1709. p. 584.—588.. 
the mercury, appeared to have rather increaſed | 
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| Paysrcs. at all abated; and laſtly, having ſuffered it to continue in the air that 
vas then very ſharp, till quite congealed, the ice was not deſtitute of 
a grateful and genuine ſcent, tho? it ſeem'd ſomewhat faint } and even 
after the ice was again reduced to water, the fragrancy appeared con- 

ſiderable. 

But care muſt be had in trials of this nature, to make an early eſti. 
mate; for if too much time be ſpent herein, there is danger that the 
warmth of one's breath and face may relax the pores, or thaw the 
ſurface of the ice, and both free and excite the ſcented corpuſcles; 
whence, inſtead of ice, a liquor would be ſmelt to. Thus having pro. 
cured ſome rain-water that had been kept in a tub, till it ſtunk ſo 
ſtrongly, that I could hardly endure it near my noſe, I cauſed a por- 
ringer full of it to be expoſed all night to a very ſharp air, and ex. 
amining it next morning, when it was all turn'd into ice, neither l, 
nor others to whom it was offered, could perceive any ſtink at all in it; 
but having in another place repeated the experiment with as ſtinkin 
water, when the porringer was the next morning brought to my bed- 
fide, I found it ſtink abominably; for the warmth of the room had 
thaw'd the ſuperficial parts of the ice: but expoſing the veſſel with 
that liquor in it to the cold air again, an ice was produced that we 
found perfectly inodorous. And I remember that one of theſe parcels 
of ice being thawed, it ſeemed to be leſs fetid than betore it had been 
frozen. And if I had not been diverted, I ſhould have tried whether 
this ice, that did not emit odours, would, like other ice, afford effluvia 
diſcoverable by the ballance; for whether it loſt of its weight or not, 
the event might afford a conſiderable hint. 

2. We alſo attempted to diſcover the effect of congelation upon ſeveral 
other qualities; not only thoſe that are reputed manifeſt, as colours and 
taſtes; the latter whereof we ſometimes found to be conſiderably changed 
for the worſe in fleſh ; but alſo thoſe that are uſually term'd occult; par- 
ticularly, I had a mind to ſee whether the purging faculty of cathartics, 
would be advanced, impaired, or deſtroyed thereby : and for this purpoſe, 
J cauſed ſeveral purging liquors to be expoſed to the cold, ſome of a more 
mild, and others of a briſker nature, in the forms of ſyrup, decoction, 
infuſion, Ec. but for want of opportunity to try, upon the bodies of 
animals, what change the cold had made in them, I was unable to ſa- 
tisfy my ſelf herein : only, as in ſome of theſe trials, I made uſe of 
purgative liquors prepared by fermentation, I ſhall add, that fermenta- 
tion is ſo noble and important a ſubject, that the influence of cold upon 
it deſerves a particular inquiry. 

That this influence may be very conſiderable, ſeems probable to me 
from having obſerved, upon trial, that raiſins and water did not, in 
many days, whilſt the weather continued very froſty, ſo much as be- 


gin to ferment, tho? the water were kept fluid; and that beer will con- 
tinue 
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tinue new, as it were, and unfit for drinking, much longer than could rea- Pu vs1cs. 
dily be ſuſpected, if very froſty weather happen before it has finiſhed it 
fermentation. And an experienced perſon aſſured me, that ſuch liquor 

would not ſometimes in five or ſix ok of very froſty weather, be brought 

to ſuch a degree of ripeneſs, as one week of warm and friendly weather 

would give it. Nay, if I am rightly inform'd, the way to keep wine in 

the ſtate of muſt, is to take the juice of grapes newly preſſed, tun it up 

before it begins to work, and let down the veſſel, very carefully cloſed, to 

the bottom of ſome deep well or river, for ſix or eight weeks ; during 

which time, the liquor will be ſo. well ſettled, in its accuſtomed conſti- 

tution, that it may afterwards be kept in almoſt the ſame ſtate, and 

for ſeveral months continue its ſweetneſs. 

3. Tho' the ſchools define cold by the property they ſuppoſe it has 
to unite heterogeneous and homogeneous ſubſtances; I attempted to- 
make ſome ſeparations in bodies by the force of it. For if it holds 
true in this climate, which has been obſerved in more northern re- 
gions, that a very ſtrong ſpirit and a phlegm are obtainable from beer 
and wine by congelation, it ſeems probable, that in ſeveral other li- 
quors, the wateriſh part will begin to freeze before the more ſpirituous 
and faline ones; and if ſo, we may be aſſiſted to make ſome ſepara- 
tions as well by cold as by heat, and rectify ſome liquors by congela- 
tion, as well as by diſtillation : but I doubt whether the ordinary froſts 
of this country afford a degree of cold, capable of making ſuch divi- 
ons and ſeparations in bodies as have been obſerved in the more nor- 
thern climates. However, -having purpoſely hung out a glaſs-bottle of 
beer, in an extraordinary ſharp night, I found, the next morning, that 
the greateſt part of the liquor was turned into ice, while there re- 
mained at the bottom an uncongealed part, which to me, and others, 

ſeemed ſtronger than the beer, and was, at leaſt, manifeſtly ſtronger 
| than the thaw'd ice, which yielded a ſpiritleſs * But in ſome 
| other trials my ſucceſs was not fo conſiderable. For having put one 


part of highly rectified ſpirit of wine, and about five or ſix parts of 
common water, in a round glaſs plac'd in ice and ſalt; tho' the mixture (' 
, was in gi eat part turned into ice; yet I could not perceive that the two | 
liquors were accurately ſeparated from one another; tho? the ſpirit of 
vine employed, was before-hand deeply tinged with cochineal ; and 
therefore I the leſs wonder, that in claret, I could not make any 
- a& ſeparation of the red and the colourleſs pats, But, I remember, 
ſpirit of vinegar, being expoſed to the cold in a large glaſs veſſel, a 


conſiderable part was turned into ice; which, by ſwimming, ſhew'd it 
ſelf to be lighter than the fluid. The froſt once feemed to have pro- 
moted a ſeparation of cream; and another time, there ſeemed to be a 
4 diferent ſeparation made in the parts of milk, by congelation; yet for 
vant of leiſure to proſecute ſuch trials, they proved unſatisfactory ; as 


e did alſo ſome attempts of the like nature, made upon blood by freezing 
it. 
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Prxys1cs. it. But notwithſtanding theſe diſcouragements, I reſolved to try what 1 
could do by this means upon brine, in order to free it from its phlegm, 


- which (nag prove an advantageous experiment. For ?tis eſteemed one 
of the beſt methods to ſave the charge of tewel in making ſalt, to run 
their water thro* large bundles of bruſh-wood, that being thereby ſzrca 
into a great ſurface, ſome of the pure aqueous parts may exhale away, 
Diſſolving, therefore, one part of common falt in forty-four times it; 
weight of common water, that it might be reduc'd to the degree of ſalt- 
neſs, that has been by ſeveral writers obſerv'd in the water of our neigh. 
bouring ſeas; and having likewiſe caus'd another much ſtronger brine to 
be made, to bring it near that of many of our ſalt-ſprings ; we exyog'd 
theſe ſolutions to the congealing cold of the air in froſty weacher, when 
the latter, being too ſtrongly impregnated with the ſalt, continued ſome 
days and nights wholly uncongeald ; but the weaker ſolution being ex- 
pos'd in a ſhallow and wide-mouth*d veſſel, the large ſuperficies conti 
ous to the air, afforded us a cake of ice, which being taken off, and 
the reſt of the liquor expos'd again to the air in the ſame veſſel, we ob- 
tain'd a ſecond cake; and taking the remainder, which ſeem'd to be in- 
diſpos'd to congeal farther, we found, by comparing it with what was 
afforded by the firſt cake of the ice permitted to thaw, a manifeſt 
difference; this ſcarce taſting ſo much as brackiſh, whilſt the liquor 
that continued uncongeal'd was conſiderably ſalt. And by examining 
theſe two liquors hydroſtatically, the difference between them alſo ap- 
pear'd conſiderable; but this not being done with accuracy, I cou'd 
make no eſtimate of the advantage, -that might ariſe from the 
operation of cold, towards freeing the brine from its ſuperfluous 
moiſture. I had not here a fufficient quantity of ice to ſatisfy me, 
whether its little brackiſhneſs proceed from ſome ſaline corpulcles, 
that concurr'd to conſtitute the ice itſelf, or only adhered to the 
lower part of it, among other particles of the liquor that remain d 
uncongeab d. Twere not perhaps amiſs to try, whether, in very large 
veſſels, this experiment, promoted by ſome expedients that practice will 
ſuggeſt, may not, in ſome ſeaſons and places, be turn'd to advan- 
tage. | 
. I took ſeveral vegetable ſubſtances, of different kinds, as tur- 
neps, carrots, beets, apples, and tender wood, freſh cut from growing 
trees; as alſo many animal ſubſtances, muſculous fleſh, livers, brains, 
eyes, tongues, c. and expos'd them to a very ſharp cold, that they 
might be thoroughly frozen. One of the chief things I propos d to 
myſelf in this attempt was, to try how far I cou'd, by congelation, di- 
cover the texture of animals and plants unregarded by anatomilts; 
and which cou'd ſcarce otherwiſe be render'd viſtble. And according: 


I found that in many ſucculent bodies, both vegetable and animal, 
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vided into ſuch minute portions, as not to be manifeſtly diſtinguiſh'd, Pu vs tes. 
might, by congelation, be both diſcern'd and ſeparated from the reſt. 


For in ſeveral plants, I obſerv'd the alimental juice to be congeal'd 
into vaſt multitudes of diſtinct corpuſcles of ice, ſome of which, when 
the bodies were tranſverſly cut, and left a while in the open air, might 
be ſcrap'd off from the ſuperficies of the body, whereon it wou'd af- 
ter a while appear in the form of an effloreſcence, almoſt like meal: 
but in others, I took a better courſe; for, by warily compreſſing the 
frozen bodies, I cou'd prefently make the icy corpuſcles ſtart in vaſt 
numbers out of their little pores; and tho* ſome of theſe were ſo mi- 
nute as to require an ordinary magnitying-glaſs, yet in other bodies, and 
eſpecially 1n carrots and beets, the icy corpuſcles were big enough to 
be diſtinctly and ſeparately view'd ; ſo that I rightly conje&tur'd both 
the figures and ſizes of theſe little pieces of ice, might be gueſs'd at by 
the ſhape and magnitude of the pores left in the more ſtable part, or 
parenchyma of the root. But in making an eſtimate of theſe cavi- 
ties, as well as in diſcovering the order wherein they are ranged, I 
found it uſeful to cut the frozen roots ſometimes lengthwiſe, and 
ſometimes a- croſs. For by that means there wou'd appear in large 
carrots, for example, a great diſparity in the order of the pores, 
which, when the root was divided by a plain parallel to the ba- 
ſis, ſeem'd plac'd in almoſt ſtreight lines, tending from the centre 
to the circumference ; but if it were flit from one end to the other, 
the icy corpuſcles and pores wou'd ſeem rang'd in a very different 
order, | 
I muſt not here omit, that as I many years ſince made an experi- 
ment of freezing the eyes of oxen, and other animals, whereby the 
loft and fluid humours of that admirable organ may be ſo harden'd, as 
to become tractable to the meaner anatomiſts; ſo on this occaſion I 
apply'd that experiment to the brains of animals, which tho* too ſoft 
to be eaſily diſſected, may by congelation be made every way manageable. 
In diſſecting the brain thus harden'd, it ſometimes ſeem'd that the knife 
cut thro* multitudes of icy corpuſcles ; the ſubſtance of it appear'd alſo 
to the eye to be ſtuff'd with them, and the ventricles to harbour 
pieces of ice, and were perhaps filPd up with them. And methinks 
the manifeſt difference of texture that there is, between the white and 
yolk of a thoroughly frozen egg; betwixt the cryſtalline, aqueous and 
the vitreous humours of the eye, wherein by congelation the cryſtalline 
alone loſes its tranſparency, but acquires no conſpicuous ice, whilſt the 
Other are full of diaphanous ice; with the like diſparities, may afford 
improvable hints to ſagacious anatomiſts. 

We formerly obſerv'd, that congelation commonly ſpoils or impairs 
eggs, apples, fleſh, &c. let us ſee now in what caſes we may give a 
mechanical account of this phenomenon, Tho' the immerſion of fro- 

You. I. oo HS Len 


682 Experiments and Obſervations upon Cold. 


Pays1Ccs. zen bodies in cold water be allow'd to recover them with leſs pre 

 —y=—— dice, than if they were haſtily thaw'd by the fire, or ſpontaneou(|, 
in the air; yet there have been complaints made, that notwithſtanc. 
ing this expedient, ſeveral bodies are much the worſe for being once 
frozen thoroughly. Since then I have ſhewn, that in many ſolid bo- 
dies the alimental juice is by congelation turn'd into ice, and have evinc'd 
that water, and aqueous liquors, are expanded by congelation ; ! ſce 
not why the innumerable icy corpuſcles, into which the alimental juice 
is turn'd by the froſt, being each of them expanded proportionably to 
their reſpective magnitudes, may not only prejudice the whole, by ha- 
ving their own conſtitution impair'd, as has been formerly obſerv'd in 
alicant and other vinous liquors; but alſo upon their expanſion cruſh 
in ſome places, and diſtend in others, the more ſtable parts, in whoſe 
cavities they were harbour'd, and thereby ſo vitiate their texture, as 
to impair ſome of their qualities, and diſpoſe the compoſition to cor- 
ruption. 

How greatly contuſion may prejudice tender bodies, and accelerate pu- 
trefaction, is evident in many fruits, eſpecially the more tender ones, 
which having been bruis'd, quickly begin to rot in the injured parts; 
and *tis agreeable to what has been formerly ſhewn, that in congelation 
there happens innumerable little contuſions made by the fluid parts, har- 
den'd and expanded by the froſt, of more ſtable ones, every where in- 
tercepted between them ; and tho? theſe icy corpuſcles be ſmall, yet the 
fides of the firm matter that ſeparate them, and which they endeavour to 
ſtretch or cruſh, are often proportionably thin. And we have ſeen not 
only that eggs will burſt by having their alimental juice frozen, but that 
both ſhingles and ſtones may have their texture ſpoiPd, by the congela- 
tion of the mineral ſap, that is, in exceeding minute and inſenſible par- 
ticles, difpers'd thro' them. And the violation of the texture of plants, 
herbs and animals, by the expanſion of the aqueous and juicy particles, 
which abound there, will ſeem leſs ſurprizing, if it be remember'd, that 
a few ounces of water congeal'd, will burſt thro' glaſs, pewter, braſs, or 
iron. 

Whilſt I was upon theſe trials, I had alſo a defire to know, whether 
by freezing animals to death, any ſuch change in the qualities or ſtruc- 
ture of their parts cou'd be diſcover'd, as might lead us to the means 
whereby exceſſive cold kills men in northern countries. I expas'd 4 
young rabbet all night to a very vehement froſt, without finding any 
other damage, than one of his legs ſwell'd and grown ftiff, But in 
a rabbet purpoſely ſtrangled, and preſently expos'd intire to a ſevere de. 
gree of cold, we found ice produc'd in ſuch parts as wou'd have caus'd 
us ro proſecute the experiments, had not the want of ſuch animals hin- 
der'd us. | 

It is affirm'd by ſome eminent modern writers, that water impreg- 


nated with the faline parts of a plant, and afterwards frozen, 9 * 
; | ibi 
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hibit in the ice the ſhape of that plant. Nay, the learned Gaffarel Pn vs tes. 
tells us, that this is no rarity, being daily ſhewn by one M. de la Clave, ww 
We therefore lately try'd what cou'd be done with decoctions, that 
were richly imbued and highly ting'd with the ſpirituous parts of the 
vegetables; but the ice was by no means ſo figured as the tradition 
promiſes : and I remember, that having made a lixivium with ſixteen 
parts of water, and one of the falt of pot-aſhes, and expos'd ir in a 
thin glaſs-vial to an exceeding cold air, we found much ice produc'd 
thereby, that lay on the top in little ſticks, not unlike thoſe priſ- 
matical bodies into which falt-petre ſhoots; and the parts of this ice 
that were beneath the water ſhot into thin parallel plates, exceeding 
numerous, but nothing reſembling trees, by: the incineration whereof 
Polonian pot-aſhes are made. 

Bartholine, indeed, ſays, that the water wherein cabbage has been 
boiled, will, when frozen, repreſent a cabbage ; the vegetable ſpirits 
being, as he ſuppoſes, concentrated by the cold. How well this expe- 
riment may ſucceed when made in a cold country I know not ; but fil- 
tring a ſtrong decoction of cabbage thro' cap-paper, we froze it in 
a thin glaſs-vial by means of ſnow and ſalt; the ice did not either 
appear to have any thing in it like a cabbage, or remarkably diffe- 
rent from other ice. And we afterwards expos'd a decoction of the 
ſame, to be congeaPd by the nocturnal air; but neither this way did 
the experiment ſucceed. And tho' once a few ounces of the decoction 
being lightly frozen in a vial, there appear'd in the thin ice that ad- 
her'd to the inſide of the glaſs, a figure not very unlike that of a 
cabbage- leaf; (and perhaps ſome ſuch accident may have invited our 
learned author to think, that the repreſentations of cabbages wou'd 
conſtantly appear in their frozen decoctions;) yet this configuration 
ſeem'd only caſual ; for by freezing the decoctions of ſeveral herbs, 
ſome of them ſpirituous enough, as roſemary, penny-royal, c. the ice 
| obtain'd from them, gave me no conviction of the truth of the tra- 
dition we are examining. On the contrary, I have, more than once, 
by freezing fair water after a certain manner, obtain'd ice, that ſeem'd 
much more to reſemble vegetables, than any decoctions of them that 
| ever try'd. And particularly, I ſometimes found, that by putting 
hot water into a ſlender glaſs cylinder, and agitating it in our frigorific 
mixture, ſo that it was very ſpeedily frozen thereby, it was congealed 
into an ice much more regularly and prettily figured than I have ſeen 
from the waters impregnated with. the fixed falt of plants, or even of 
nettles; tho? that is ſo much boaſted of. In ſhort, a luxuriant fancy may 
produce apparitions in ice, which a more judicious obſerver cannot ſee. 
That a vaſt variety of figures are produced by congelation, no body de- 
nies ; the ſame, alſo, happens in chymical preparations, and they will 
1 e appear regular; but 'tis plain, their generation is purely ca- 
ex ual, | 
hibie 8888 2 . 
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Ly at Moſcow, and elſewhere, the Ruſſians and Livonians ſhould be ex- 
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Experiments and Obſervations upon Cold. 
Tis remarkable, that while the cold has ſtrange and tragical effect; 


great degree of heat, to as great an one of cold, without receiving any 
viſible prejudice thereby. I remember, being told by a perſon of unqueſ- 
tionable credit, that it was a common practice among them, to go from a 
hot ſtove into cold water; the ſame was, alſo, affirmed to me, by ano- 
ther who reſided at Moſcow : this tradition is likewiſe abundantly con- 
firmed by Olearius. Tis a ſurprizing thing,” ſays he, to ſee how far 
te the Ryfians can endure heat; and how, when it makes them ready to 
«« faint, they go out of their ſtoves, ſtark naked, both men and women, and 
throw themſelves into cold water; and even in winter wallow in the ſnow,” 

I had ſeveral years ſince the curioſity to try, whether there were any 
truth in the tradition, that the rays of the moon are cold; but notwith- 
ſanding all my care to make trials in clear weather, when the moon was 
about the full, and with the aſſiſtance of a thermometer, I could not 
perceive, by any concentration thereof even upon a black object, that 
her light produced any ſenſible degree either of heat or cold : but, per- 
haps, others with very large glaſſes may be more ſucceſsful. I cannot, 
however, help ſuſpecting, that the learned phyſician Sanctorius, miſtook 
in aſſerting the light of the moon to be conſiderably hot, when thrown 
thro? a burning-glaſs upon the ball of a common weather-glaſs ; whereby, 
he ſays, the water was conſiderably depreſſed, as appeared to many of his 
diſciples, in a circle of whom the obſervation was made. For my 
glaſs was much better than his ſeems to have been; and my trials 
were, perhaps, as carefully and impartially made as his. But, probably, 
his ſcholars, whilſt they ſtood round his thermometer, and {tooped to 
ſee, by ſo dim a light, the event of the experiment ; the unheeded warmth 
of their breath and bodies might, unawares to Sanctorius, affect the air 
included in the weather-glaſs, and cauſe that depreſſion of the water, 
which he aſcribed to the moon's heat. 

We took a ſealed weather-glaſs, about ten inches long, furniſhed with 
ſpirit of wine; and having cauſed a hole to be made in the cover of a 
box, juſt wide enough for the ſmaller end of the glaſs to be thruſt 
in at, we inverted the thermometer into it, ſo that the ball reſted upon 
the cover, and the point tended directly downward ; then we placed 
about the ball, a little ice and falt, and thereupon obſerved the tin- 
ged ſpirit, in a very few minutes, to aſcend above an inch higher than 1ts 
former ſtation ; and it would, perhaps, have riſen farther, if the applica- 
tion of the frigorific mixture had been continued : by which, and ano- 
ther ſucceeding experiment, made to the ſame purpoſe, it ſeems the 
condenſation of liquors by cold, is not always effected by their pro- 
per gravity only, which may uſually ſuffice to make the parts fall cloſer 
together: but whether in our caſe, the contraction be alliſted by ſome 


little tenacity in the liquor, or by the ſpring of ſome little aerial or other 
2 0 ſpirituous 
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ſpirituous and elaſtic particles, from which the inſtrument was not per- Pa ys1cs, 
fectly freed when ſealed up, or which happened to be generated within i? 
afterwards, remains to be enquired 1nto, 

| There is a famous tradition in Muſcovy, and ſome other cold countries, 
that *tis uſual, out of ponds and rivers, to take great numbers of be- 
numb'd ſwallows, incloſed in pieces of ice; upon thawing whereof, in a 
warm room, the birds come to themſelves, and fly about amazedly for 
a while, but not long ſurvive ſo great and ſudden a change. This phe- 
nomenon *I have been aſſured, by a perſon of honour, who was com- 
manded by a great prince to inquire into the truth of it, was affirmed to 
him as certain by the moſt eminent and ſober perſons he could meet with. 
And an intelligent perſon of quality in Poland acquainted me, that in the 

rts where he liv'd, it was a very general and unqueſtion'd opinion, that 

ſuch birds often hid themſelves, all the winter, under water, in ponds, 
lakes, and ſedgy places, and that. the fiſher-men draw them up in the 
manner already mentioned. But as for their being taken up in ice, he 
told me, he had not heard of it; tho? I fee not why, in caſe they com- 
mit themſelves to ſhallow waters, as thoſe of ponds and ſedgy places of- 
ten are, a ſharp laſting froſt may not, ſometimes, reach them. And, 
therefore, what left me the gred\eſt ſcruple about this tradition, was, that 
this curious gentleman could not affirm, he had ever ſeen any example of 
the thing he related. 

It is a tradition handed down and received from Ariſtotle, that hot wa- 
ter will ſooner freeze than cold. But I could never find any truth in the 
aſſertion. 

We took three porringers near of the ſame ſize, and filled one with 
cold water, another with water that had been boiled, but was now mo- 
derately cool, and a third with hot water, and expoſed the three to- 
gether in the ſame place, to the freezing air, at half an hour after eight 
a clock, and found the porringer of cold water began to freeze at + 
after ten. That which contained the water that had been heated and 
cooled again, began to freeze at +; paſt ten; and that which contained 
the hot water, at half an hour after eleven; ſo that all froze within the 
compaſs of two hours : yet the cold water began to freeze an hour and 
a quarter ſooner than the hot. Theſe were earthen porringers, but I 
alſo made the experiment in others of metal; and then, too, the cold 
water began to freeze, both before that which had been heated, and 
cooled again, and long before the hot. Another time I meafured the 
water out by ſpoonfuls, into porringers, that the quantities of water 
might not be conſiderably unequal ; and then, alſo, the cold water froze a 
conſiderable while before the hot. Upon repeating the experiment with 
greater caution, the cold water being put out with the reſt at 3 after ſix, 
it began to freeze before, an hour after ſeven. The water heated and cooled 
again began to freeze at 3 after ſeven; and theſe having ſtood for a pretty 


while-by me, I ſent for the hot water, and found it not to be _" 
ea 
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Pavys1cs. leaſt frozen at half a quarter after eight. So that ſuppoſing it to continue 
half a quarter of an hour longer, before the beginning of its congelation, 


as it afterward did at the leaſt, it was twice as long, e'er it began to 
freeze, as the cold water had been. By which we fee how well their la. 
bour was beſtowed who have puzzled themſelves and others to aſiign the 
reaſon of a phenomenon that might eaſily have been found upon trial to 
be chymerical. | 

I have been the more circumſtantial in theſe trials, that I might expreſs 
a civility to Ariſtolle; and becaule artificial congelations are not ſo proper 
for this purpoſe. For having formerly taken two pipes of glaſs made on 
the ſame cylinder, that they might be of an equal bore, ſealed each of 
them at one end, filled them to the ſame height, and then ſtirred them 
together in a mixture of beaten ice, water, and ſalt, I found both parcels 
of water to freeze too ſuddenly, to ſhew a notable diſparity in the time 
they remain'd uncongealed. Having made the fame experiment with ſlen- 
der glaſs pipes, and for greater caution, put the hot water firſt into one 
glaſs, then into the other, we once found that the hot water froze firſt; 
which wondering at, we examined the glaſſes, and perceiving one of them 
to be more conical where it had been ſealed than the other, it appeared 
that the water in this part, being ſuddenly frozen by reaſon of the ſlender- 
neſs of the glaſs, there accelerated the congelation of the reſt. 

Tis ſaid, indeed, by a commentator upon Ariſtotle, that his experi- 
ment will ſucceed, if by heated water we underſtand water that has been 
heated and ſuffered to cool again, *rill it be reduced to the temper of 
other cold water; for this refrigerated water; he ſays, he has found to con- 
geal much ſooner than the other ſort, But this, I confeſs, I am very un- 
apt to believe. For having often cauſed cold water to be expoſed to the 
air in froſty weather, together with ſome which had been heated and 
cooled again, the events did not anſwer this aſſertion ; tho? due regard 
was had to the moſt conſiderable circumſtances in ſuch an experiment. 
But for farther ſatisfaction, we took two porringers of the ſame ſize and 
ſhape, one of which, we almoſt filled with common cold water, and the 
other with an equal quantity of ſuch as had been heated and cooled again; 
this done, I appointed one to examine the tempers of theſe waters with an 
exact weather-glaſs; and being both reduced to the fame temper, they 
were expoſed to a very ſharp air, and watched by the ſame perſon, who 


finding them to begin to freeze, as it were at the very ſame inſtant, 


brought the two 1 to me, in each of which, I ſaw the bare be- 
ginning of congelation in the upper ſurface of the waters, where they were 

contiguous to the containing veſſels. | 
It is a current, and almoſt univerſal tradition, that when ponds or 
rivers are frozen over, unleſs the ice be ſeaſonably broke in ſeveral places, 
the fiſh contain'd therein will die for want of air; but whether this 
be well grounded, I dare not determine till farther trial has been made: 
for that fiſh cannot live without any more air than they find interſperſed 
| | in 
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in the water where they ſwim, has not, that I know of, been ſufficiently Py ysrcs. 
prov'd; and, poſſibly, there may be other reaſons afſign'd of the death of Cys 


the fiſh in ponds frozen by very ſharp froſts. For who knows what the 
locking up of ſome kinds of ſubterraneal ſteams, that freely aſcend thro? 
fluid water, may do towards vitiating and infecting it? Perhaps, alſo, the 
excrementious ſteams that inſenſibly iſſue out of the bodies of the fiſh, may, 
by being pent up, contribute, in ſome caſes, to render the water noxious. 
For being deſirous to learn, from a perſon curious in preſerving and tranſ- 
porting fiſh, whether ſome fiſh would not quickly languiſh, grow ſick and 
die, if the water they ſwam in, were not often ſhifted ; he aſſured me, 
ſome kinds of them would : and it has not yet, that I have heard of, been 
tried, whether, tho* ponds ſeldom freeze to the bottom, yet the water 
that remains under the ice, may not, even whilſt it continues uncon- 
gealed, admit a degree of cold, that tho' not great enough to turn water 


into ice, may yet deſtroy fiſh within leſs time than the ſurface of a pond 


often continues frozen. 

To try whether ice, by denying acceſs to the air, would deſtroy. 
fiſh, I procured a glaſs veſſel with a large belly, and a long flender neck ; 
and having filled it with water, and ſome live gudgeons, we paſs'd the 
neck of it thro? a hole that was made in the midſt of a metalline plate; 
which ſerved alſo to ſupport a mixture of ice and falt, applied round 
about the extant parts of the, glaſs. By this contrivance, I propoſed to 
myſelf a double advantage; firſt, that as in broad veſſels, - one can- 
not, eaſily, be certain that the ſurface of the water is quite frozen 
over in every part, I could thus ſatisfy my ſelf of that, by inverting 
the glaſs, and obſerving that the ice had ſo exactly choaked up the 
neck, that not a drop of water could get out, nor any bubble of air 
get in, and yet the fiſh have liberty to play in the ſubjacent waters. Se- 
condly, the trigorific mixture, being here applied to the neck, none of the 
water was congealed, or extremely retrigerated, but that which lay in the 
neck ; ſo that there ſeemed no cauſe to ſuſpect, that it the fiſh ſhould die 
in the water, it was rather cold than want of air that killed them. But 
having not proſecuted theſe trials, to the utmoſt, I ſhall lay no great 
ſtreſs upon them; yet I remember that the included fiſh, at this time, 
continued long enough alive, to make me ſtrongly ſuſpect the truth of 
the vu!gar opinion. : 

I afterwards cauſed ſome of the ſame kind of fiſh to be put into a broad 
and flat earthen veſſel, with but little more water than ſufficed to cover 
them; and having expoſed them all night to a very intenſe degree of 
cold, I found them the next morning alive, and ſeeming not to have 
been much prejudiced, either by the cold, or excluſion of air. Tis 
true, there was a very large moveable bubble under the ice, that ſeemed 
to have been generated by the air, or ſome analogous ſubſtance, emit- 
ted out- of the gills, or bodies of the fiſh; for the ſurſace of the wa- 


ter was exactly frozen over. And that this bubble might poſſibly 
FE” proceed 
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Paysrcs. proceed from the fiſh themſelves ; I the rather ſuſpect, becauſe, having, 
wonyn—. at different ſeaſons of the year, kept ſeveral forts of fiſh, for many days, 


in glaſs veſſels, I have often ſeen them raife their mouths above the 
ſurface of the water, and there ſeem to gape for air, and afterwards let 
go, under water, out of their mouths and gills, feveral bubbles, which 
ſeem'd to be portions of the air they had thus taken in. And partici. 
larly, in lampries, I have with pleaſure obſerved, that being taken out 
of the water into the air, and then held under water again, they very ma- 
nifeſtly appeared forcibly to ſqueeze out of thoſe ſeveral little hole; 
which are commonly miſtaken for their eyes, numerous bubbles of air. 
But to ſatisfy my ſelf further what degree of cold and want of air theſe 
gudgeons might ſupport, I expoſed two of them in a baſon of water, to 
an exceeding ſharp night, and the next day found the ice frozen in 
the veſſel, to a great thickneſs, and one of the fiſh frozen up in it, 


while there remain'd only a little of the water unfrozen, wherein the other 


fiſh ſwam : and the ice being afterwards partly thaw'd and partly broken, 
not only the latter was found very lively, but the other, which tho 
when the ice was broke, it lay moveleſs, did, in a few minutes, fo far 
recover, as to drag after it a large piece of ice, into which its tail re- 
mained inſerted. And tho* one of theſe, and ſome other gudgeons that 
had been already weakened, by long keeping, were once more expoſed 
to the froſt, in the baſon, and ſuffered to lye there till they were frozen 
up; yet the ice, in which they were incloſed, being broken, their bo- 
dies were grown ſtiff and crooked, and ſeemed to be quite dead, for 
they lay upon their backs in the water, yet one of them quickly reco- 
vered, and the other, not very long after, began to manifeſt ſigns of life; 
tho? he could not, in many hours, ſo far recover, as to ſwim upon his 
belly. Tis true, that theſe fiſh did not long ſurvive ; but two or three 
probable reaſons might be aſſign'd for that; and particularly the ice they 
had been frozen up in had wounded them, as was manifeſt by ſome 
hurts that appeared upon their bodies. Some other gudgeons were 
irrecoverably frozen to death, by being kept incloſed in ice for three 
days. I likewiſe cauſed a couple of frogs ; to be artificially frozen in a 
wide-mouth'd glaſs, furniſhed with a convenient quantity of water; but 
tho* they ſeemed, at firſt, to be incloſed in ice, yet looking nearer, 
I found that about each of them there remained a little turbid liquor 
unfrozen ; as if it had been kept ſo by ſome expirations from their bodies. 
Wherefore cauſing them to be carefully frozen, and for a conſiderable time, 
I found, that notwithſtanding the ice, into which moſt part of the water 
was reduced, one of them, before the ice was perfectly broken, appeared 
to be alive; but the other lay moveleſs, ſtiff, and with the belly up- 
wards, in a baſon of cold water, wherein it lay caſt ; tho* in a very 
few minutes, he began to ſwim about therein. Upon the whole, tho' 
the tradition we have been examining, may, perhaps, have ſomething 
of truth in it; yet it ſeems to deſerve a farther inquiry, both in regard 


That 


* to the matter of fact, and to the cauſe of the effect. 
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line, in his treatiſe of the uſe of ſnow, brings ſeveral paſſages out of au- 
thors to make it good; to which I ſhall add the teſtimony of Dr. Fletcher, 
who ſpeaking of the fruitfulneſs of the ſoil in Ruſſia ſays, ** this freſh and 
« ſpeedy growth in the ſpring, ſeems to proceed from the ſnow ; which; 
« during the winter, being ſpread over all the country, keeps it warm 


from the froſt; and in the ſpring, throughly drenches and ſoakes the 
ground, which is of a ſandy nature.” | 
I thought it might give ſome light into the nature of cold, to 

whether two liquors, by being mixed together, and loſing their fluidity, 
ſo far as to obtain the conſiſtence of an unguent, would produce any ſen- 
ſible degrees of that quality. This I attempted by immerſing, for a com- 
petent time, the ball of a tender ſealed weather-glaſs, into each of the li- 
quors apart; and then into the ſoft mixture, compoſed by their union. 
But tho? a ſtrong ſolution of minium, or calcined lead in ſpirit of vinegar, 
or a very ſtrong infuſion of good quick-lime in water, will, either of them, 
coagulate a juſt proportion of good fallet oil into ſuch a conſiſtence; yet 
for want of a ſealed thermometer, ſufficiently tender, I cannot now re- 
peat the experiment; therefore dare not draw any concluſion from it: 
tho* if I remember well, upon ſhewing one of theſe mixtures to an inge- 
nious perſon, neither he nor I could perceive, that the liquors, by being 
deprived of their fluidity, had required any degree of coldneſs, diſcove- 
rable by a ſealed weather-glaſs. 


XXV. 


It has long been ſuppoſed agreeable to the wiſdom of nature, that cold The war 
and heat ſhould both of them be endued with a ſelf-invigorating power, , 9 «7 
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That ſnow, lying long on the ground, greatly conduces to the fertili- PA vs1cs. 
zation thereof, is a common obſervation of our huſbandmen ; and Barthg- www 


which each might exert when ſurrounded by its contrary. z and thereby antieriſtap 


prevent their mutual deſtruction. Thus *tis ſuppoſed, that in ſummer, the 
cold expelled from the earth and water by the ſun's ſcorching beams, 
retires to the middle region of the air, and there defends it ſelf againſt the 
heat of the ſuperior and inferior. And thus, alſo, in ſummer, when the air 
about us is ſultry hot, we find, that cellars and vaults, have the oppoſite 
quality; ſo, in winter, when the external air freezes the lakes and rivers, 
the internal air, in the ſame vaults and cellars, becomes the ſanctuary of 
heat : and water, freſh drawn out of the deeper wells and ſprings, 
in a cold ſeaſon, not only feels warm, but manifeſtly ſmokes. And 
having purpoſely inquired of ingenious men, who had been very 
deep under ground, ſome in coal-pits, and ſome in mines, one of them 
affirmed, that at the bottom of a groove, he found it very hot in Sep- 
tember; another, that he often, in ſuch places, found it hot enough to 
be troubleſome in winter ; and a third, who is a maſter of mines, that 
he found them hot all the year long. And to manifeſt, that ſuch ob- 

Vor.'I. t ; ſervations 


examined. 
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Pn vs tes. ſervations will hold, even in cold regions, Captain James, giving an ac. 
— count of Charlton iſland, favs < that his men found it more mortifying 
<. cold to wade thro* the water in the beginning of June, when the ſea 
vas full of ice, than in December, when it was increaſing.” He adds, 
<< that from their well, out of which they had water in December, they 
<< had none in July.“ And to ſtrengthen the obſervation yet further, an 
ingenious phyſician, who liv'd ſome years in, and about Moſcow, told me, 
he has there ſeen ſome ſprings, whoſe water froze not at all near the fpring. 
head, but that, at a great diſtance from thence, it began to be thinly casd 
over with ice, He added, that his own well was about fix fathom deep, 
from the ſurface of the earth, to that of the water ; that the water in it 
was about three or four fathom deep; that this well froze not all the win- 
ter; nor the well of his neighbour, which was but one fathom deep to the 
ſuperficies of the water; and that when a bucket of water was newly drawn, 
it would, if agitated, ſmoke ; but that from the well itſelf, when the wa- 
ter in it was left quiet and undiſturb'd, he did not perceive any ſmoke to 
ruſe. | 
And having purpoſely inquired, whether, in the winter he. found it as 
hot in cellars at Moſcow, as it uſually is in that ſeaſon in ours; he anſwered, 
that when the doors and windows were carefully ſhut, to hinder the 
immediate commeree betwixt the included and external air, he often found, 
if he ſtay' d long in his cellar, it would not only defend him from the 
ſharpneſs of the Ruſſian cold, in winter, but keep him almoſt in a ſweat, 
tho? he laid aſide his furs. So that if we may rely upon the teſtimony of our 
ſenſes, tis argued, we muſt neceſſarily admit cellars to be warmer in win- 
ter than in ſummer, and conſequently allow an Antiperiſtaſis. 
But conſidering the reaſon of the thing. abſtracted from the * 
_ periments that are pretended to prove an Anliperiſtaſis, it ſeems very ra- 
tional to reject it, For in the firſt place, according to the courſe of na- 
ture, one contrary ought to deſtroy, not to ſtrengthen another. And 
next, tis a maxim, that natural cauſes always act as much as they can. 
And: certainly, as to our caſe, wherein we treat not of living creatures, I 
cannot but think the axiom phyſically demonſtrative. For inanimate a- 
gents act not by choice, but by a neceſſary impulſe ; and not being en- 
dowd: with underſtanding and will, they cannot, of themſelves, be able 
to moderate or ſuſpend- their actions. Nor is there any danger, that 
cold and heat, whoſe cauſes are ſo rooted in nature, ſhould be loſt 
in the world, tho” each parcel of matter, that happens to be fur- 
rounded. with bodies, wherein a contrary quality reigns, were not en- 
dowed with an-incomprehenſible faculty of ſelf-invigoration. And na- 
ture either does not need the help of this imaginary power, or ot- 
ten has. recourſe to · it to very little purpoſe : ſince we ſee, that tho' 
theſe qualities ſubſiſt- in the world, yet, in fact, bottles of water, 
wine, and other liquors, carried up and down in the ſummer, are re- 
gularly warmed by the ambient air. And in Maſcovy, and _ 
| | cold 
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cold northern countries, men, and other animals, have often their vital heat PA sies. 
eſtroyed by the cold that ſurrounds them, being thereby actually frozen to 

death. And I wonder, that the followers of Ariſtotlè hould not take no- 
tice of that famous experiment, whereby he pretends, that hot water will 
ſooner congeal than cold. For if the matter of fact were true, it would 
ſufficiently manifeſt, that the heat harboured in the water, is deſtroyed, not 
invigorated by the coldneſs of the air that ſurrounds it, And tho? it is true, 
that white ſurrounded with black, or black with white, becomes thereby 
the more conſpicuous; yet *tis acknowledged, that there is no real increaſe, 
or intenſion of either quality, but only a comparative one in regard to our 
ſenſes, obtained by this compariſon. Nor does a pumice-ſtone grow more 
dry than it was in the fire or earth, by being transferred into the air or 
water; and conſequently ſurrounded with either of thoſe two fluids, 
which the ſchools tcach to be moiſt elements: neither will a piece of 
dim glaſs become really more tranſparent, tho* one ſhould ſet it in a 
frame of ebony. Tis commonly, indeed, alledged, as a proof of the 
power nature has given bodies of flying their contraries, that drops of 
water, falling upon a table, will collect into little globes, to avoid the 
contrary quality in the table, and keep themſelves from being ſwal- 
lowed up by the dry wood : but -the cauſe pretended, has no inte- 
reſt in the effect; for little drops of water, where the gravity is not 
great enough, to ſurmount the action of the ſurrounding fluid, if they meet 
with ſmall duſt upon a table, gather it up as they roll along, and their ſur- 
faces being covered with it, do not immediately touch the board, which 
elſe they would ſtick to. And to ſhew that the globular figure, which the 
drops of water, and other liquors, ſometimes acquire, proceeds not from 
their reſiſting of dryneſs, but either from their being every way preſs'd, at 
leaſt, almoſt equally by ſome ambient fluid, of a diſagreeing nature, or 
from ſome other cauſe differing from that the ſchools would aſſign; the 
drops of water which ſwim in oil, ſo as to be ſurrounded with it, will be, 
likewiſe, globular; yet oil is a true moiſtening liquor as well as water. And 
the drops of quick- ſilver, tho? upon a table they are more diſpoſed than 
water, to gather into a round figure, yet that they do it not as humid bo- 
dies is evident; becauſe quick- ſilver broken into drops, will ſhew moſt of 
them globular, not only in oil, but in water. And that it is from the 
incongruity it has to certain bodies, that its drops refuſe to ſtick to a 
table, but gather themſelves into little ſpheres, as if they deſign'd to 
touch the wooden plain in a point, appears, becauſe, tho? the 


Me lame drops will retain the ſame figure on ſtone or iron, yet they 
"Y readily adhere to gold, and loſe their ſphericity upon it; tho? gold be 
* a much drier body than wood, which, as far as diftillacion manifeſts, 
10˙ muſt contain numerous humid parts of ſeveral kinds. But as to the 
er, Antiperiſtafis of cold and heat, the Peri patetics talk of thoſe qualities being 
re- each ſurrounded by its oppoſite, as if both of them had an underſtanding, 
ner | 8 and 
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Paysics. and foreſight, that in caſe it did not gather up its ſpiris, and guard 


== acainſt its antagoniſt, it muſt infallibly periſh ; which is to transform - 
phyſical agents into moral ones. And as reaſon declares againſt the com. Pp 
mon opinion, ſo experiment alſo may be alledged againſt it. 

The grand experiment, which a late champion for Antiperiſtaſis, make 4 
his leading argument to eſtabliſh it, and which is ſo generally urged e 
on that occaſion, ariſes from the heating of quick-lime in cold wa. {i 
ter. Now, I cannot but here admire at the lazineſs and credulity of man. tl 
kind, who have ſo long, and generally acquieſced in what they might ſo I 
eaſily have found to be falſe ; for if, inſtead of cold water, you quench ni 
the lime with hot water, the ebullition will be, oftentimes, far greater Cc 
than if the liquor were cold. And this might well be expected; is 
hot water being much fitter than cold, ſuddenly to pervade the body | 
of the lime, and haſtily diſſolve, and ſet at liberty the fiery and ſaline W 
parts, wherewith it abounds. And what a greater intereſt ſalts may th 
have in producing ſuch heats than cold, I have alſo tried by pouring acid ct 
ſpirits, and, particularly, ſpirit of ſalt upon good quick-lime. For by this th 
means there would be a far greater degree of heat excited, than if ne 
I had uſed common water : and this, whether I employ'd the ſpirit m 
cold or hot. For in either caſe, ſo ſmall a portion, as about the to 
bigneſs of a wallnut of lime, put into a ſmall glaſs, would, by the ur 
gradual addition of a little ſpirit of falt, both hiſs, ſmoke, and boi] th 
very ſurprizingly; and notwithſtanding the ſmall quantity of the matter, 
conceive ſo great a heat, that I was not able to hold the glaſs in th 
my hand. And to . ſhew how little, heat excited in quick-lime by th 
cold water, proceeds barely from the coldneſs of that liquor: I cauſed ſo! 
a parcel of good lime to be beaten ſmall, and putting one part of by 
it into a glaſs veſſel, I drench'd it e with oil of turpentine, the 
more than it would imbibe; the other portion I likewiſe drench'd ſnd 
with common water; and both theſe liquors having ſtood in the ſame wi 
room, that they might be reduced to a like degree of coldneſs, the it, 
event was, that the oil of turpentine, notwithſtanding its actual cold- up 
neſs,” and the great fubtilty and penetrancy of parts, which it has in com- tial 
mon with other chymical oils, being of an unfit texture, ſeem'd not | 
to make any diſſolution of the powdered lime; and did not, for e- per 
veral hours, that I kept it, produce any ſenſible heat therein; whillt po! 
that part on which common water had been poured, ſoon conceived the 
ſo ſtrong a heat, that it broke a large open-mouth*d glaſs, into the anc 
bottom whereof it was put; and not only grew ſo hot, that I could cor 


not endure to hold it in my hand, bur ſent out at the mouth 
of the glaſs, tho' that were conſiderably diſtant from the lime, a large 
white fume, ſo hot, that I could not bear to hold my hand over it. 
And to prevent an objection, which I foreſaw might be raiſed againſt 
the experiment made with oil of turpentine, from the oleaginous nature 
of ages: aj ? I covered a piece of the ſame ſort of quick-lime, 


with highly rectified ſpirit of wine; but tho? I left them together a 
: 118 3 
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night, yet I perceived not, that the liquor had at all ſlaked the lime, which Px vs ICs. 
continued in an intire lump, till ſubſtituting common water, it quickly ap- 
peared to be ſlaked, and fell aſunder into a kind of minute white powder. 

In freezing a baſon to a joynt-ſtool, with a mixture of ſnow and ſalt, 

by the fire-ſide, tis pretended, that the fire ſo intends the cold, as to 
enable it to congeal the water, that ſtagnated upon che ſurface of the 
ſtool, betwixt- that and the bottom of the veſſel. But how little need 
there is of Antiperiſtaſis in this experiment, appears from hence, that 
I have purpoſely made it with good ſucceſs; in a place where there 
neither was, nor ever probably had been, a fire: and this trial I could 
confirm by ſeveral other experiments of the like nature; but this one 
is. ſufficient. 

'Tis farther delivered for fact, that if, having almoſt filled a large pot 
with ſnow, and placed in the middle of the ſnow 'a vial full of water, 
this pot be put over the fire, the coldneſs of the ſnow will be ſo in- 
creaſed by the heat, from which it flies into the water, as to turn 
that liquor into. ice. But tho? I ſeveral times tried the experiment, yet 
neither in earthen, nor in filver veſſels, could I ever produce the pro- 
miſed ice. And I remember, that a very learned man, who wondered - 
to find me fo diffident of what he ſaid he knew to be true, readily 
undertook to convince me by ocular proof; but with no better ſucceſs 
than. I had before. | 

And in caſe the trial ſhould ſucceed, ſome time or other, yet will 
there be no neceſſity of deriving the effect from Antiperiftafis.” For 
tho' the fire would then contribute to the effect, by haſtening the diſ- 
ſolution of. the ſnow, yet the heat of the fire does but remotely, and 
by accident, cauſe the production of ice; ſince other agents will do 
the ſame thing, that are qualified to make a quick diſſolution of the 
ſnow, whether they be hot or not; as ſpirit and crude falt of nitre, 
will, either of them, by a due application, bring ſnow, by diſſolving 
it, to congeal water; tho' the ſpirit and the nitre be generally agreed 
upon to be actually cold, and one, if not both of them, to be poten- 
tially cold too. 3 

Having thus diſpatch'd the experiments pretended: to prove an Anti- 
periſtaſis, J ſhall next examine the obſervations, alledged to that pur- 
poſe ; of which the principal are, the coldneſs of the middle region of 
the air; the increaſe of men's appetite in winter; the generation of hail; 
and the heat and cold in cellars, and other ſubterraneal places, when the 
contrary quality reigns in the air. 8 

To begin with the firſt of theſe. I will not now diſpute, whether 
the ſecond region of the air, have really the coldneſs aſcribed to it: 1 
ſce no neceſſity, however, of employing an Antiperiſtaſis, to keep the ſe- 
cond region of the air for the moſt part cool. Without taking in the cauſe 
imagin'd by the ſchools, an obvious and ſufficient one may be eaſily 
aſſign'd hereof. For the air being, as to ſenſe, cold of its own nature, - 

that 
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Pays1cs. that when we feel it hot, it is made fo by ſome adventitious agent; and 

＋＋＋＋ that agent being, for the moſt part, the ſun, which-heats the air chiefly 

by its reflecte 741 their heat is fo languid, by that time they arrive, 
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diſpers'd, at the cond region of the air, as to be unable to Over-power 
its natural coldneſs, increaſed perhaps by ſome frigorific ſpirits, that may 
find a more commodious harbour there, than in other parts of the atma 
ſphere. And whatever be the true cauſe of the coldneſs in the middle re. 
gion of the air, I admire to find it ſo confidently aſcrib'd to Antiperiſ. 
taſis, by the Ariftotelians : for, according to them, *tis the nature of the 
air to be as well hot as moiſt ; and according to the ſame, both the upper 
region of the air always, and the lower in ſummer, is kept hot, the for- 
mer by the neighbourhood of the imaginary element of hire, and the lat- 
ter by the reflection of the ſun-beams from the earth: how therefore 
comes Antiperiſtaſis to take place here? For, as they ſay, thoſe bodies 
have their cold and heat increas'd by Antiperiſtafis, that are on both ſides 
aſſail'd by others of a contrary quality, to that which is natural to the 
ſurrounded body; but the whole element of air, and conſequently the 
middle region, being, as they would perſuade us, hot of its own nature ; 
what ſhadow of 1 is there, that the higheſt and loweſt regions, 
by being hot, ſhould make the middle region, which is alſo naturally 
hot, intenſely and durably cold? However, it does not appear, if 
the air be naturally rather cold, than hot, that the ſecond region muſt 
owe the intenſeneſs of that quality to an Antiperiſtaſis. For the ground 
of this opinion, being, that both the firſt and the third regions are 
conſiderably hot, I would gladly find it prov'd as to the upper re- 
ion. *Tis true, there are two reaſons alledged, to ſhew the heat of 

e higher region of the air, but neither of them ſeems cogent. The 
firſt is, its vicinity to the element of fire. But if we conſider the 
diſtance of that element, which they place contiguous to the orb of 
the moon; and how little nearer to it the concave part of the up- 
per region is, than the. convex of the middle, we may eaſily conceive, 
that in two diſtances, that are both of them ſo immenſe, ſo ſmall a 
diſparity cannot be more conſiderable, than the greater nearneſs of 
one ſide of a ſheet of paper held at three yards diſtance from an or- 
dinary fire, in compariſon of the other fide of the ſame paper; or 


than the diſtances of a ſmall wart, and of the neighbouring parts of 


the face, when a man comes within two or thrge yards of the fire. 
But *tis not worth while to proſecute this conſideration, becauſe the 
argument againſt which *tis alledg'd, is built upon the groundleſs ſup- 
poſition of the element of fire; a figment which many of themſelves 
are aſham'd of; and indeed its exiſtence is as little to be diſcovered by 

reaſon, as perceiv'd by ſenſe. | 
The other argument for the heat of the third region of the air, 
is, that fiery meteors are kindled by it. But not here to examine, 
whether all meteors that ſhine, and therefore paſs for fiery, — 
indle 
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kindled exhalations; we ſee, that in the lower region of the air, and in Pu sies. 
winter, gþoſe fires called either Helena, or Caſtor and Pollux, are gener 
ted in great ſtormy, and hang about the ſails and ſhrouds of ſhips. Nay, 
do not we much more frequently ſee, that lightning is produced at all ſea- 
ſons of. the year; for in warmer countries thouſands have obſerved it to 
thunder (and ſo have I in winter) in the middle region of the air? And 
if *tis not the heat of the lower part of the air, that kindles thoſe exhalations ; 
and if, notwithſtanding the coldnefs of the ſecond region, fiery meteors 
may be frequently generated there; I ſee not how the production of ſuch 
meteors argues the heat of the third region of the air, And if that re- 
gion be not hot, then it will be eafily granted, that the coldneſs of the 
ſecond muſt very improperly be attributed to ſuch an Antiperiſtafis, as it 
is generally aſcribed to. | 

Let us next confider that aphoriftical ſaying of Hippocrates, © the Viſ- 
e cer@&are hotteſt in the winter,” together with the obſervation whereon 
it ſeems to have been grounded. I will not now enquire whether any 
arguments for the contrary may be drawn from the heat and thirſt 
men fee] in ſummer, and the refreſhment they then find by drinks, 
fruits, and other aliment actually cold; what I principally intend is, 
that I much more doubt the matter of fact, than that, in caſe it be 
true, it may be accounted for without the help of Antiperiſtaſis, in the 
vulgar notion. of that term. | 

And firſt, the proof uſually brought of the greater heat of men's 
ſtomachs: in winter, is, that they then have a greater appetite. But 
the aphoriſm ſuppoſes digeſtion to be made in the ſtomach by heat; 
and conſequently that the ſtronger digeſtion made in the winter, is an 
argument the ſtomach is then hotter than in other ſeaſons of the 
year. The error of this ſuppoſition, need not be ſolemnly proved, 
ſince there are ſevera! things in nature, that agree not with it, and 
particularly the ſtrong concoction made in ravenous fiſh, whoſe ſto- 
machs and blood arc, as I have purpoſely obſerved, ſenſibly cold. Büt 
if it ſhould in ſome caſes prove true, that there is really in men's bo- 
dies a far greater heat in winter than in ſummer, yet this would not 
infer an An iperiſtaſis in the ſenſe, wherein J oppoſe it. For the vital 
heat lodg'd in the heart, always generating out of the blood and juices, 
that continually circulate thro* that part, plenty of ſpirits and warm 
exhalations, which tranſpire thro* the pores of the ſkin in much greater 
quantities, than, notwithſtanding the affirmations of Sanctorius, any 
thing, but my, own: trials could have perſuaded me; theſe warm ſteams 
finding the pores of the ſkin ſtraitned and ſhut up, gradually grow 
more numerous in the body, and thereby heat the ſtomach, as well as 
the other internal parts. Perhaps, alſo, the ſame cooling corpuſcles or 
temperature of the air, that produce cold in winter, may, by ſhutting 
| in certain kinds of. efluvia, or altering the motion or texture of the 
blood, reduce it to ſuch: a diſpoſitionę as ſhall increaſe” the appetite, 
| Pp as 
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Pn vs1cs. as well as the concoction in the ſtomach, promoted by the ſtomachical men. f 
ny ſtruum, or ferment, which either is newly generated in winter, or more . 
plentifully ſupplied (by the circulation of the blood) in that ſeaſon than in \ 
others. And to ſhew, that a keen appetite may be procur'd by agents J 
endow'd with very diſtinct and contrary qualities; aromatic ſauces, wine n 
and vinegar, all of them, in moſt men, beget an appetite, tho? the two Tt 
former be confeſſedly hot, and the latter cold. And ſo wormwood, and | n 
the juice of lemmons, have both of them frequently reliev*d dull and weak d 
ſtomachs z tho' the one be confeſſedly a hot ſimple, and the other a cold f; 
one. And in ſome caſes, either the frigorific corpuſcles themſelves, and 0 
perhaps ſome other unknown to us, brought along with them, may ſo ſe 
ſollicit the ſtomach, as to cauſe an eager appetite, not preciſely by their d 
being cold or hot, but by their peculiar nature; as we have inſtances 0! 
of ſome among us, who by walking in the ſnow, procure an inſatiable 
hunger. And the learned Fromundus relating how himſelf, by walking w 
| long on the ſnow, was ſurpriz'd with ſuch a canine appetite, takes no- ci 
tice, that the chief cauſe of the fainting was in the ſtomach : and that he b; 
| found by his own experience, that part diſcompos'd, twitch'd and pro- W 
| vok'd to retchings. He adds, that he thinks the chief cauſe of the Bu. pe 
| limia to conſiſt in certain ſteams, that peculiarly affect the ſtomach, th 
| which they gnaw and diſtend. And juſt before he obſerved, that ne 
| ſtraining to fetch deep coughs is a preſent -remedy in this diſtemper, Be 
by diſcharging the ſtomach and lungs of thoſe ſnowy ſpirits, which were an 
either attracted in reſpiration, or had, ſome other way, inſinuated them- m: 
| : ſelves in - thoſe parts: . ſo that beſides the cold, abſtractedly conſider'd, the ſer 
ſtomach may be peculiarly affected by other attendants of the frigorific icy 
corpuſcles, that grow powerful in froſty weather. To this it well a- and 
grees, that ſeveral have been ſubject to a Bulimia in our climate, who bu 
endure nothing near ſo great a cold, nor are ſo much diſorder'd by it, WC 
as multitudes of others, who in Nova Zembla, and other frozen regions, in 
never complain'd of having contracted, even in the midſt of winter, any me 
ſuch diſeaſe. oft 
Another argument, urg'd in favour-of Antiperiſtaſis, is borrowed from cel 
the production of hail, which is preſum'd to be generated in ſummer to 
only, not in winter; and, according to the ſchools, is made in the hay 
loweſt region of the air, by the cold of the falling drops of rain being 11 
ſo highly intended by the warmth it meets with in the air near the ble 
earth, as to congeal the water wherein *tis harbour'd. But tho? I think a f 
the generation of hail hard to be well explain'd; yet I reject the receiv'd ten 
doctrine about it, for ſeveral reaſons. | hou 
And firſt, 'tis not univerſally true, that hail falls not but in ſum- he 
mer, or very hot weather; for J have myſelf obſery'd it to hail a fi 
at the latter end of November; and that when ſome froſty days ſelf 
had preceded, and when the coldneſs of the weather was complam'd auth 
of. Nay, the longeſt ſhower of bail that I remember to have ſeen, the 
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fell about a week before the end of January, on a night preceded by Pnvysrcs. 
a very froſty day, which itſelf was preceded by the ſharp fit of froſty .. 


weather. And when the tedious ſhower was over, there came to the 
houſe, where I then was, a ſervant to one of my domeſtics, and re- 


| lated to her maſter, and others, that ſhe was miſled out of the bea- 


ten way, where the ſtorm found her, by an Ignis fatuus which ſhe long 
miſtook for a common light. Now, how the nocturnal air could kin- 
dle a fiery meteor by its coldneſs, and at the ſame time congeal the 
falling drops of water into ice by its warmth, I ſhall leave the patrons 
of Antiperiſtafis to conſider ; and only add, that doubtleſs other ob- 
ſervations of the like kind have been often made, tho' perhaps ſel- 
dom recorded : for within a very few weeks of this ſtorm, ſome ſervants 
of mine affirm'd they had obſerved it to hail two or three times beſides. 
Next, if Ariſtotle hath rightly aſſign'd the cauſe of hail, *tis ſome- 
what ſtrange it ſhould not fall far more frequently in ſummer, and eſpe- 
cially in hot climates, than it does ; conſidering how often, in all pro- 
bability, the drops of rain fall cold out of the ſecond region into the 
warm air of the firſt, And more ſtrange it is, that even in thoſe 
parts of Agypt, where it rains frequently enough and plentifully, 
tho? not about Grand Cairo, yet about Alexandria and Peluſium, it ſhould 
never hail no more than ſnow, as the learned Proſper Alpinus affirms. 
Beſides, as to the generation of ſnow in the upper region of the air, 
and hail always in the lower, my own obſervation has afforded me 
many inſtances that ſeem to contradict the tradition. For I have ob- 
ſerved that in many great grains of hail, beſides a hard tranſparent 
icy ſhell, there was, as *twere, a ſnowy pith of a ſoft white ſubſtance ; 
and this ſnowy part was moſt commonly in the middle of the icy, 
but ſometimes otherwiſe. And laſtly, the favourers of Antiperiſtaſis 
would have the drops of rain in their deſcent, to be congeaPd apart 
in the ambient air; but the irregular and angular figures we often 
meet with in hail, gives little countenance to this doctrine : and hail 
often falls in grains too large by far to comply with Ariſtotle's con- 
ceit. For, not to mention the grains of hail I have myſelf obſerved 
to be of a bigneſs unſuitable to this opinion, ſeveral eye-witneſſes 
have inform'd me of their having obſerved much greater than thoſe 
I have done: and particularly an eminent virtuoſo of unqueſtiona- 
ble credit, affirm'd to me, that he had at Lyons in France obſerv'd 
a ſhower of hail, many of whoſe grains were as large as ordinary 
tennis-balls, and which greatly damaged the window and tiles of the 
houſes, anſwerable to that unuſual bulk. And Bartholine declares, that 
he himſelf obſerv'd, in another ſhower of hail, grains of a larger ſize; 
2 ſingle one weighing no leſs than a whole pound. But tho? this it- 
ſelf is little in compariſon of what I remember to have met with in 
authors ; yet it abundantly ſuffices to diſprove the vulgar conceit about 
the generation of hail, till we meet in theſe countries with ſhowers of 
Vol. I. Uuuu | rain, 
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P vsics. rain, whoſe ſingle drops prove to be as large; which I preſume thoſe 
W-yY=— who aſcribe hail ro Antiperiſtaſis, will not eaſily ſhew us. 


I come now to conſider the laſt, and indeed the principal example, 
that is given of Antiperiſtaſis, the coldneſs of cellars, and other {ub. 
terraneal vaults in ſummer, and their heat in winter. 


And firſt, as to the refreſhing coldneſs which ſubterraneal places af. 


ford in ſummer, I both deny that they are then colder than in win- 
ter; and aſſert, that tho' they were, that coldneſs would not ne- 
ceſſarily infer an Antiperiſtaſis. 

We muſt conſider then, that in ſummer our bodies having, for ma- 
ny days, or weeks, been conſtantly ſurrounded with an air, which, at 
that ſeaſon of the year, is much hotter than in winter, or other ſeaſons ? 
our ſenſes may eaſily impoſe upon us, and we be much miſtaken, 
by concluding upon their teſtimony, that the ſubterraneal air we then 
find ſo cool, is really colder than it was in the winter, or the ſpring; 
as they who come out of hot baths think the air of the adjoining 
rooms very freſh and cool, which they found to be very warm, when 
coming out of the open air, they; went thro* thoſe warm rooms to the 
bath. And the depth and retiredneſs of theſe ſubterraneal caves keep 
the air they harbour, from being any thing near ſo much affected 


with the changes of the ſeaſon, as the outward air, that is freely 


expos'd to the ſun's rays, which pierce, with any ſenſible force, fo 
little into the ground, that diggers ſeldom obſerve the earth to be 
dried and diſcolour'd by them beyond the depth of a very few feet. 
And I have found, in very ſhallow mines, not above ſix or ſeven 
yards deep, tho* the mouth were wide, and the deſcent perpendicular, 
the air was cool in the heat of ſummer; fo that the tree air, and 
our bodies that are always immers'd in it, being much warmer in 
{ſummer than at other times; and the ſubterraneal air, by reaſon ot 
its remoteneſs from thoſe cauſes of alteration, continuing ſtill the ſame, 
or but very little chang'd ; it's no wonder there ſhould appear a dit- 
terence, as to ſenſe, when our bodies paſs from one to another of them. 
And ſuppoſing the air of cellars and vaults were really colder in 
ſummer than in winter, that is, were diſcovered to have a greater 
coldneſs not only as to our ſenſe of feeling, but as to weather-glaſſcs; 
yet need not we have recourſe, for the ſolution of the difficulty, to an 
Autiperiſtaſis, which 'tis much harder to underſtand, than to find out 
the cauſe of the phenomenon ; which ſeems, in ſhort, to be this ; that 
as there are warm exhalations, in all ſeaſons, plentifully ſent up by the 
ſubterraneal heat, from the lower to the ſuperficial parts of the earth 
theſe ſteams, (which in winter are in a great meaſure repreſſed, or check- 
ed in their aſcent, by the cold froſt or ſnow, that binds the ſurface of 
the earth, and choaks up its pores) which being detained in the ground, 
would temper the native coldneſs of the earth and water, and conſe- 
quently that of ſprings, and of the ſubterraneal air, are by the * 
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that reigns in the outward air, called out at the many pores andParvs1cs. 
chinks, which that heat opens on the ſurface of the ground, by which - 


means the water of deep ſprings and wells, and the ſubterraneal air, 
being deprived of that which is requiſite to allay their wonted coldneſs, 
are left to diſcloſe a higher degree of it, and ſeem to have that qua- 
lity increaſed, when indeed it is but freed from the mixture of its 
contrary that weakened it. 

As tor the heat we find in cellars and vaults in winter, the ſolu- 
tions already given will be applicable to that phenomenon alſo ; which 
by this way 1s yet more eaſy to be accounted for than the other. 

But it may be juſtly queſtioned, whether cellars, in general, are hot 
ter in the winter than they are in ſummer. As for the teſtimony of our 
ſenſes, upon which alone men uſually conclude the affirmative, it may 
in this caſe eaſily deceive us. For thoſe places being ſheltred from the 
winds, and kept from a free communication with the outward air, they 
will be much leſs expoſed than others to the action of the agents, what- 
ever they are, that produce cold in the air: ſo that our bodies be- 
ing conſtantly immers'd in the air cooled by the winter, and conſc- 
quently brought nearer to the temper of that air ; when. thoſe bodies 
come into cellars, the ſubterraneal air muſt ſeem warm to us, tho? in 
itſelf it were unvaried as to its temper. | 

Now that many cellars are indeed colder in the midſt of winter, 
than in the heat of ſummer, tho' not in reſpect of our ſenſes, yet in 
reſpect of other bodies, which have not the ſame prediſpoſitions, I am 
induc'd to believe by ſome experiments I purpoſely made. Having on 
a froſty evening hung out in a garden two ſcal'd weather-glaſſes, that 
they might be reduced as near as poſible to the temper of the am- 
bient air, I brought one of them into a cellar, and it ſoon began ma- 
niteſtly to riſe, and in two or three hours aſcended five or fix divi- 
ſions, whilſt the liquor in the other ſcaled weather-glaſs, that continued 
tuſpended in the ſame part of the garden, rather a little ſubſided, 
than roſe; which ſhews that the air, harbour'd in cellars, is not ſo 
powertully affected by the ordinary efficients of cold, as the free exter- 
nal air. And to ſhew that the ſubterraneal air, tho' it be leſs affected 
by the outward cold, may be ſomewhat affected by it, inſtead of grow- 
ing hotter by Antiperiſtaſis ; I ſhall add, that early in the morning, in 
froity weather, the liquor in the ſame weather-glats appeared more ſub- 
ſided, than over night: which ſhews that the external air leſſened, not 
increaſed, the warmth of the air in the cellar. And having there placed 
a wide-moutli'd glaſs of oil, which in thawing weather remained all 
night fluid as before; the ſame liquor, the very next night, which 
proved ſeverely froſty, was ſo far irozen and congealed, as to fink in 
other oil, and keep its ſurface exactly, tho? the glaſs were turned upſide 
down, And proſecuting my trial, I found, that in a ſharp froſt, 
and great ſnow, the liquor which over-night was beneath the fourth 
diviſion, a ſuddain thaw coming with a ſouth-wind, the next marn- 
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ſcore or a hundred fathom, he found it exceſſively hot, tho' he had but a 
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PavsIcs. ing in the ſame cellar the liquor was aſcended to the eighth. And 
long continuing the weather-glaſs in the ſame cellar, to watch its al. 
terations every night and morning, I regiſtred more obſervations, that 


confirmed me in my opinion. And after theſe experiments, meeting 
with a learned Polander, I, without declaring my opinion, enquired of 
him, whether in his country he had at any time obſerved beer to 
freeze in cellars in froſty weather; who anſwered, that in the coldeſt 
winters, if the beer were ſmall, the barrels would often be frozen, 
but not if it were ſtrong. And I have myſelf obſerved here in Eng- 
land, barrels of beer to be frozen in the cellar in exceeding cold wea- 
ther ; ſo that one of them being full, and the liquor expanded by 
freezing, it was forced out at certain chinks, which ſeem'd to have 
been made by that expanſive force; and the liquor ſo thrown out, 
adhered in a confiderable lump to the outſide of the veſſel ; yet this 


| cellar had its windows carefully ſhut, and lay not only near a kitchin, 


where fire was conſtantly kept, but had this principal mark of a good 
cellar, that in the heat of ſummer it afforded drink ſufficiently cool. 
And enquiring of the phyſician to the Ruſſian emperor, whether their 
cellars, at Moſcow were really very cold in ſummer, he anſwered they 
were not; that they had diſtin& cellars for ſummer and for winter; 
that their ſmall beer would quickly grow ſour in their cellars in ſum- 
mer, if their veſſels were not kept in ſnow ; and therefore that their 
way was to make at the bottom of their ſummer cellars a deep layer of 
ſnow, on which they afterwards caſt a convenient quantity of water, 
whence the whole maſs might be turned into a Kind of ice. In this 
ſnow they keep their caſks ; making ſometimes a layer of ſnow, and 
a layer of caſks; and digging out their veſſels, as they have occaſion 
to uſe them. From all which it appears how groundleſly *tis affirmed 
of cellars, that as they ſeem to the ſenſe, ſo they really ate hotter in 
winter than in ſummer. 

But if it ſhould happen, (as poſſibly it ſometimes may) that a vault 
or cellar is really warmer in ſummer than in winter; yet I ſee not 
why this ſhou'd drive us to acknowledge an Antiperiſtafis : for neither 
could the effect be made out by that; nor would there be any ne- 
ceſſity to have recourſe to it. | | 

For ſuppoſing an Antiperiſtaſis intelligible, it were improper to alledge 
it in our caſe; ſince to invigorate the warmth of the air by the cold, 
the air muſt, according to the peripatetics, be environed with other 
cold bodies, and the heat retire as far as it can from them ; and ac- 
cordingly *tis obſerved, that-in winter the deepeſt cellars are warmeſt. 
But in the caſe before us, the ſubterraneal air, tho? above, it have the 
cold that reigns in winter ; yet beneath, the ſubterraneal heat makes the 


earth very warm. The learned Morinus informs us, that about the year 


1615. he viſited the mines of Hungary, and particularly deſcended into 
the deep gold mine at Cremnitz : and that after he had deſcended four- 


ſlight 
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flight linen garment on; and tho' he be a maintainer of Antiperitafis, Pn sies. 
yet he affirms, that not only the overſeer and workmen of that mine | 
but alſo thoſe of ſeveral others, unanimouſly aſſured him, the lower 
region of the earth was all the year long very hot, as well in winter 
as he found it in ſummer: ſo that it ſeems in winter the heat of the 
ſubterraneal parts, leſs remote from the fuperficies, cannot be increaſed 
by the coldneſs of the more internal parts of the earth, thoſe parts 
being themſelves conſtantly hot. | 

Indeed he ſays, that he found the ſupreme region of the earth, as he 
calls it, which is that next the air, exceedingly cold, both as he went 
down into the mine, and as he came up again,; and this he aſcribes to 
Antiperiſtaſis. But he allo relates, that *twas in July, and in very hot wea- 
ther, that he went down into the mine, and that he exchanged his clothes 
for a light looſe linnen garment, ſuch as the diggers wore ; and this him- 
ſelf mentions, as that which much increaſed the coldneſs he felt: fo 
that if beſides this. we conſider, that he deſcended into a cooler place, 
his body being already effected with the great heat, which as he elſe- 
where takes notice, the ſeaſon had given the outward air; and being 
perhaps much heated by riding or walking to the mine ; no wonder 
he found the change very ſenſible as he went down. And 'tis the leſs 
ſurprizing, that he found the upper region of the earth, as he calls ir, 
more cold when he came up again: ſince beſides the toil of going 
down, and aſcending thro* narrow, low, and difficult paſſages, he came 
out of a place ſo exceſſively hot, that he tells us, the overſeer of the 
mine would not go back with him the ſame way he came, but took 
a far ſhorter, tho* a more dangerous way, cauſing himſelf to be drawn 
up in a perpendicular groove; becauſe he faid, *twas very unhealthy, 
coming out of a place where the diggers work naked, and where they 
even melt in ſweat, to make any long ſtay in the upper region of 
the earth. So that this author, altho' he maintains Antiperiſtaſis, yet 
allows the upper region to be hot in winter, as well as cold in ſum- 
mer; and conſequently that in winter, it has not a cold region be- 
neath, as well as above it. But beſides this, the matter of fact ſeems ve- 
ry favourable to my opinion; for I may juſtly refer the cold he felt 
near the ſurface of the earth to the deception of his ſenſe ; but the 
heat he felt within the bowels of the earth, cannot be referred to 
the ſame cauſe : ſince he tells us, that at the top of the great and 
perpendicular groove, by which the mine-maſter was drawn up, there 
aſcended a large ſmoak, that, even above the mouth of it, felt actu- 
ally hot. And beſides his own confeſſion, that the deep parts of the 
mine were more than ſeemingly hot, I can draw further proofs from 
theſe two circumſtances, that I have elſe-where met with in his nar- 
rative: the one, that on the ſurface of the earth, it was than exceſ- 
ſively hot; another, that the ſmoak, which, notwithſtanding this heat 


appeared hot, had in its aſcent paſſed thro' four or five hundred one: 
of 
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Pu vsics. of a cold region of the earth, whereby it may well be ſuppoſed to 
- ＋◻ = have bzen much infrigidated. To theſe relations of Morinus, we may 


add, the arch-biſhop of CU affirms, that going in the year 1528 to 
viſit thoſe deep mountains (as he terms them) in Poland, whence . they 
dig ſolid ſalt; and having deſcended fifty ladders, he found in the deep- 
er places, that the workmen were naked, becauſe of the heat; fo that 
ſuppoſing the time of the year not to be conſiderable in this cafe, it 
ſeems from hence, that, provided. a man deſcends low enough into 
the bowels of the earth, he will find it very hot, even in places that 
want thoſe metals, or marcaſites, or other like mineral ſubſtances, 
by the action of ſaline liquors, or exhalations upon which, *tis pro- 
bable, the heat obſerved in mines may be prodnced. 

I have hitherto ſhewn, that the heat of cellars and vaults in win- 
ter, has been very improperly aſcrib'd to Antiperiſtaſis. It has alſo 
been unneceſſarily aſcribed thereto. For as the air of thoſe places is 
protected from the greateſt part of the adventitious coldneſs that reigns 
in the outward air; ſo the ſubterraneal air has a poſitive cauſe of heat in 
winter, that it has not in ſummer. For as we formerly obſerv'd, in ſum- 
mer the pores of the earth being dilated by heat, the warm exhala- 
tions, that uſed to mix with moiſt vapours in the bowels of the earth, 
are calPd out, and exhaPd ; but in winter, the ſurface of the earth, 
being hardened by froſt, or its pores clog'd, the hot ſteams, that, as 
we lately ſaw, continually, and in plenty aſcend from the warm regi— 
on, or lower parts of the earth, are in great part detained and im- 
priſoned in cellars, and other ſubterraneal cavities, where conſequently 
they produce ſuch a heat as to thoſe who come out of the cold air, 
may be very ſenſible. And this the rather, becauſe whilſt men, by 
the coldneſs of the ſeaſon, are more than ordinary careful to ſtop 
up the paſſages, at which the external air may get in, they at the 
lame time ſtop up the vents, at which the ſubterraneous exhalations 
might get out. And a very grave author having occaſion to menti- 
on cellars, relates it, as a practice in ſeveral houſes of a town where 
he had been, to keep vents in their deep cellars, which, in the ſum— 
mer, were opened from time to time, to keep the places ſweet and 
wholeſom, and alſo to let out the warm exhalations, that would other- 
wiſe flat and deaden their liquors. And theſe ſteams were affirm'd 
to have been ſeveral times obſerved to aſcend viſibly into the free air, 
like ſmoak : which, ſeveral phenomena, and particularly what is ſaid of 


the hot fumes, that manifeſtly aſcended out of the great groove in the 


Hungerian mine, may render credible. 


We come now to conſider that phenomenon, which is much urg'd in 


favour of An!iperiſtz/is, the ſmoaking of water, drawn in froſty wea- 
ther, out of deep wells and ſprings. 


But 
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But ſurely *tis very improperly that ſome urge for Antiperiſtaſis, ſuch PR vys1cs. 


examples as the ſtrange ſpring near the temple of Fupiter Ammon, which wry 
Lucretius and others obſerved to have been exceeding cold in the day 


time, and as hot at night; for, not now to examine, whether ' the 
ſtory be fabulous, or might not be aſcribed to ſome crafty trick of 
the prieſts, who deſign'd to impoſe upon Alexander, as well as others, 
and procure an admiration of the place; in this, and other the 
like caſes, for inſtance, the ſprings in the iſlands of Maldivia, mention'd 
by Pyrad, muſt be referred to the peculiar nature of the ſpring, or ſome 
other hidden cauſe ; ſince if the water of them were but ordinary, and the 
phenomena the effects of Antiperitais, it might juſtly be expected, that the 
like ſhould happen in all ſprings ; which is contrary to common experience. 

Tis related, that in, or near the little Danifo iſland Hueena, where 
the famous Tycho built his Urani-Burgum, there is a ſpring among 
many ordinary ones, that, even in the coldeſt winter, is never frozen ; 
which, in theſe regions, happens exceeding rarely. Olaus Magnus alſo re- 
lates, that in another part of the king of Denmark's dominions, viz. Nidrofia, 
one of the chief cities of Norway, there is a lake that never freezes. 
And the learned Foſephus Acoſta tells us, that, among a very great number 
of hot ſprings to be met with in Peru, © there is a courſe of water, 
at the baths, which they call the baths of Ingua, which comes out 
« all hot and boiling, and that joining to it, there is another, whoſe 
« water is as cold as ice.” He adds “ that the Peruvian emperor, was 
« accuſtomed to temper the one with the other; and that it is won- 
« derful to ſee ſprings of ſuch contrary qualities, ſo near one to ano- | 
« ther.” Hence it ſhould ſeem, that ſprings may obtain very peculiar 
and ſtrange qualities from the nature of the places through which 
they paſs, or from other cauſes, And who knows what intereſt fuch 
cauſes as we are ſtrangers to, may have in ſome phenomena, that are 
wholly aſcrib'd to the heat and cold of the ſuperficial part of the 
ground; and what effect they have upon many other ſprings ſome- of 
which that are very deep, riſe, perhaps, from the warm region of the 
earth, and are there affected by the place; as both theſe and others 
may be by unknown mineral juices and ſteams; tho? we well know, that 
ſome of them, which are ſaline, without being at all ſenſibly hot, will 
powerfully reſiſt congelation ? = | 

But the ſmoaking of waters drawn from deep places in froſty weather, | | 
does not neceſſarily infer ſuch water to be warmer in winter  fince- | | 


that effect may proceed not from the greater warmth of the water, 
in ſuch weather, but from the greater coldneſs of the air. For 
a4 man's breath in ſummer, or in mild winter weather, becomes very 
viſible ; the cold ambient air ſuddenly condenſing the fuliginous ſteams, 
diſcharged by the lungs ; tho' in warmer weather, they are readily diffuſed 
in imperceptible particules through the air. And I have obſerved 
upon the opening of iſſues in ſome mens arms, that tho' no ſmoak 
be viſible in ſummer, it will be very conſpicuous in exceeding ſharp 

| weather, 


ut 
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Pxysrcs. weather, tho” the arms ſeem to have leſs heat in froſty weather, than 
V nn ſummer; ſince in the former ſeaſon, they are manifeſtly more ſlender, the 


fleſhy parts and juices being condenſed by the coldneſs of the air. And 
tho* the inſenſible tranſpirations, continually made from all the parts 
of our bodies, are not viſible here, even in winter; yet in extremely 
cold countries, as Nova Zembla, or Charleton iſland, thoſe efuvia have 
been obſerved, not only to be thickned, but to be turned into ice 
it ſelf, ſometimes within-ſide the failors ſhoes. And here in England, 
having lately employ'd a labourer to dig a deep pit in very froſty weather, 
two ſervants of mine, who ſtood by to ſee him work, aſſured me, when 
they returned, that the ſteams of his heated body were frozen upon the out- 
ſide of his waiſtcoat. 

And ſeeing how faſt the water in ponds and ditches, waſtes in ſummer, 
there is no cauſe to doubt, that it then continually exhales away more plen- 
tifully, than in winter; nay, in the ſummer, we often ſee, in the mornings 
or evenings, the face of the water cover'd with a miſt or ſmoak, that riſes 
out of it. And I have ſometimes obſerved this aggregate of exhalations to 
hover over the water, and make, as it were, another river of a lighter liquor, 
that conform'd it ſelf, for a conſiderable way, to the breadth and winding of 
the ſtream whence it proceeded. And I think it will be eaſily granted, 
that the water in ſummer time 1s, at leaſt, as warm at noon, when ſuch ex- 
halations are not viſible, as in the morning when they are, tho? the air be 
colder at this part of the day, than at that; which obſervation gives us the 
true reaſon of the phenomenon. 4 

And tho* notwithſtanding all this, it were made to appear, that, in ſome 
caſes, the ſmoaking water of ſprings, may be really warmer in winter 
than in ſummer ; yet a ſufficient reaſon of the phenomenon appears 
from what I have already delivered above the detention of the warm 
ſubterraneal vapours by the froſt, ſnow, and rain, that render the 
earth leſs perſpirable in winter. | 

That there ariſe large warm ſteams, from the lower parts of the earth 
may be proved, not only by what is already mentioned of the Hungarian 
mines, but by the common complaint of diggers in moſt deep ones, 


who ſay they are often troubled, and ſometimes endangered by ſudden - 


damps, which frequently ſo ſtuff up and thicken the ſubterrancal air, 
as to make it not only unfit for reſpiration, but able to extinguiſh 
their lamps and candles. And I have viſited mines, where inquiring 
of the diggers, whether thoſe hot exhalations, that compoſe their 
damps, did not ſometimes actually take fire within the bowels of the 
earth, they anſwered, that in ſome of their pits, and particularly in 
one they ſnew'd me, they did; when, the exhalation ſuddenly kindling, 
would make a report at the mouth of the pit like a muſquet ; and that 
the flame would actually burn off the hair, and ſcorch the ſkins of thoſe 
workmen, who did not ſeaſonably get out of the pit, when the exhalation 
appeared to be near kindling ; or did not ſuddenly fall down flat ws 

their 


Ir 
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their faces to the ground, till the flame was extinguiſhed. And one Puys1cs 
of theſe workmen affirmed himſelf to have been ſeveral times ſo bu 


ned, and even twice in one day. And it ſeems to me, as well as to Mo- 
rinus, very - probable, that thoſe great quantities of rain, ſnow, and 
ſtorms, and, perhaps, ſome other meteors, taken notice of in winter, 
may rather conſiſt of theſe ſubterraneal ſteams, than the vapours and 
exhalations attracted by the ſun. For the ſun's heat is then very lan- 
guid, and acts upon the ground only during the day time, which is 
very ſhort; whereas thoſe meteors, are generated indifferently at all 
hours of the day and night; and the ſky is often, for many days 
together, quite overcaſt with clouds, and the ſurface of the ground 
ſo bound up, that it will ſometimes freeze, even in the ſun-ſhine : 
whence 'tis not by much ſo likely, that the heat of the ſun, in the midſt 
of all theſe diſadvantages, ſhould elevate ſo great a plenty of exhala- 
tions and vapours, as 1s requiſite to compoſe the rain, ſnow and ſtorms, 
which ſometimes laſt almoſt all the winter, as that they ſhould be ſup- 
pow by ſubterraneal ſteams, plentifully ſent up by the heat that continal- 
y reigns in the lower parts of the earth, and by traverſing the ſea, and at 
other vents, get up into the air. 

And agreeably to this doctrine Morinus was told, by the maſters of 
the mines in Hungary, which are as deep as any I have ſeen or read 
of, that the miners were able, certainly, to foretel, ſooner than any 
other men, the tempeſts and ſudden alterations that were to happen in 
the air, from finding their lights burn blue, and from other manifeſt 
ſigns, in their grooves, of a large tempeſtuous damp aſcending from 
the lower parts of the earth, tho* the ſky above were clear, and the 
air calm. And an ingenious phyſician, who lived many years in 
Cornwall, told me, that many experienced fiſher-men aſſured him they 
often perceived fires ſhining in the night, ſometimes in one place, 
ſometimes in another, which were ſuppoſed to be kindled by the ſul- 
phureous and other ſubterraneous exhalations ; and that, when they ſaw 
thoſe fires, eſpecially if any number appeared in ſeveral places ; even 
ſuch as were well accquainted with the coaſt, would not continue 
long out at ſea, but rather quit an opportunity of catching fiſh, than 
not make haſte to ſhore ; having often obſerved, that bold and unexpe- 
rienced mariners, by lighting theſe ſigns, were, in a few hours, caught 
in a tempeſt. | 

And ſome years ſince, upon the Iriſo coaſt, near a ſtrong fortreſs, called 
Duncannon, where many of his majeſty's ſhips lying at anchor, no dan- 
ger from the wind being apprehended, there ſeemed ſuddenly to aſcend 
out of the water, not far from them, a black cloud, in ſhape and bigneſs 
like a barrel, which mounting upwards, was ſoon followed, as the moſt 
experienced pilot foretold, with ſo hideous a ſtorm, as forced thoſe 
ſhips to put again to ſea. And this account was both written by the prin- 
cipal officers of the ſquadron, to their ſuperiors in England, and given 
loon after it happened, by the chief of thoſe eye- witneſſcs, and parti- 
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ParsIcs. cularly by the pilot, to a very near kinſman of mine, who commanded 


the land forces in that country. : 
*Tis alſo faid, that not far from the city of Buda, there is a hot 2 
ſpring, called purgatory, which the waters of the Danube it ſelf are not t 
able to keep cool; nay, within the very banks, betwixt which that great t 
river runs, there boil up ſprings, which in their lower parts are intole- u 
rably hot. And having heard of a ditch in the north of England, whence 0 
not only ſubterraneal fteams, but thoſe ſo fulphureous as to be eaſily in- 0 
flammable, conftantly and plentifully aſcended into the air, I inquired d 
about it of the miniſter of the place, who was well verſed in mines; h 
and he atteſted the truth of the relation upon his own knowledge. It g 
was alſo confirmed to me by a very ingenious gentleman, who went pur- n 
poſely to viſit this place, and fl it true, that a lighted candle, being tr 
held where the exhalation iſſued out, would give fire thereto, and make it · 
actually flame for a conſiderable time. And as this place was but lately fe 
taken notice of, there may probably be very many others, yet undiſ- 1 
covered, that fupply the air with ftore of mineral exhalations, proper p 
to generate fiery meteors and winds. A great ſearcher after mines told ar 
me, *tis very uſual, in ſome places, where he is concerned in that af- KR 
fair, to ſee certain great fires moving in the air, which the diggers ſu 
call dragons. And the Ruſſian emperor's phyſician inform'd me, he had pe 
obſery'd, in winter, a river in Muſcovy, where, tho? the reſt of the ſur- ex 
face was frozen, there was a part of it near a mile long, that remain'd ſo 
uncovered with ice, which, probably, was _ from being generated ki 
by thoſe ſubterraneous exhalations ; ſince, he ſays, he faw them aſcend ſo 
up all the way like the ſmoak of an oven. And in caſe the matter 
of fact delivered by Olaus. Magnus be true, concerning the ſtrange thaws w. 
that ſometimes happen, with a terrible noiſe, in the great lake Veter, thoſe th 
wonderful phenomena may not, improbably, be aſcribed to the large 
aſcent of hot ſubterraneal ſteams, which ſuddenly cracking thick and we 
ſolid ice, in many places at once, produce the hideous ſounds, and the ri 
hafty thaw he ſpeaks of. And this ſuſpicion may be countenanced pr 
from hence, that before theſe ſudden thaws, the lake begins, with great to 
noiſe, to boil at the bottom; and alfo from what is related by a more au- pl: 
thentic writer, the Jeſuit Martinius, who declares, that at Pekin, the capital aff 
of China, tis very uſual, after the rivers and ponds have continued hard fro- liv 
zen over, during the winter, for the thaw to be made in one day; which, ſince | 
the freezing of the waters, as he tells us, required many, makes it very pro- pla 
bable, that the ſudden thaw is effected as he alſo inclines to think, by ma 
ſubterraneal ſteams ; which may well be ſuppoſed exceeding large, and wo 
to diffuſe themſelves every way to a very great extent, ſince they are det 
able ſo ſoon to thaw the rivers and ponds of a large territory: and, which Mr 
makes greatly for our purpoſe, they begin, contrary to vulgar thaws, from * 
the bottom upwards. | the 
, Since then the lower parts of the earth, ſend up great plenty of ex- — 
halations and vapours to the upper, tis obvious, that as in ſeveral places qui 
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enough to force themſelves a paſſage; ſo in moſt others, where t 
aſcending ſteams find no commodious vents, or are too faintly driven up 
to force themſelves a paſſage, they muſt be repreſs'd or detained below 
the ſurface of the earth, which has its pores in winter uſually block'd 
up- with ſnow or rain, or its ſurface conſtringed and hardned with ice 
or froſt ; ſo that theſe exhalations being pent in, and continually re- 
ceiving freſh ſupplies from beneath, *tis no wonder, if they ſhould warm 
deep cellars and wells, where they are thus detained : and therefore our 
huſbandmen ſpeak rationally, when they ſay, that the ſnow keeps the 
ground warm. Dr. Smith, the learned Engliſh ambaſſador to Moſcow, 
makes it to be one of the 1 reaſons of the great fertility of the coun- 
try thereabout, that, during almoſt all the winter, the ground is to a 
great height covered with ſnow; which not only enriches it by the 
fertilizing ſalt the earth gains from the ſnow, when that comes to be 
melted; but alſo contributes to its improvement, by obſtructing the 
pores, at which the nitro- ſulphureous, and other uſeful corpuſcles, that 
are ſent up by the ſubterraneal heat, would cafily get away. And the 
Ryſſian emperor's phyfician has aſſured me, that about Moſcow, where the 
ſurtace of the ground is far more bound up in winter, than *tis in theſe 
parts; and where they keep their cellars much cloſer ; the ſubterraneous 
exhalations being hinder'd from flying abroad, will, in time, multiply 
ſo faſt, that upon the unwary opening of their doors, which have been long 
kept ſhut, there would fally out a very thick warm ſmoak, which has 
ſometimes brought men in danger of ſuffocation. 

I muſt not, however, conceal an experiment or two I have met with, 
which ſeem to ſhew, that ſubterraneal places are really hotter in winter, 
than in ſummer. 

The learned jeſuit Zucchins, aſſures us, that having kept a good ſeal'd 
weather-glaſs, for three years together, in a cellar, he found the water to 
riſe by the coldneſs of the ambient air in the ſummer, and to be de- 
preſſed by the rarifaction of it in the winter; which ſeems undeniably 
to prove that whatever be the reaſon of it, the heat in ſuhterraneal 
places is indeed greater in winter than in ſummer. And another jeſuit 
affirms, he found by a weather-glaſs, that a well at the place where he 
lived, was calder in ſummer, and hotter in winter. 

*Tis nat, however, univerſally true, that cellars, and other ſubterraneal 
places, are hotter in winter than in ſummer. For my own obſervations, 
made in a cellar, with a ſealed weather-glaſs, manifeſt the contrary. I 
would, therefore, make a diſtinction of ſubterraneal places; for ſome are 
deep, as the beſt ſort of cellars; others deeper yet, as the Hungarian 
mines, mention'd by Morinus; and ſome again are but ſhallow, as many 
ordinary cellars and vaults : of theſe three ſorts of ſubterrancal places, 
the deepeſt of all do not ſeem to grow hot and cold, according to the 
ſeveral ſeaſons of the year, as the vulgar doctrine of antiperiſtaſis re- 
quires; but are, according to ſome minerialiſts, continually hot: the 
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Pn vs 1cs. ſhallower ſort of ſubterraneal places, being fenced, from the outward air, 
69 are not ſo ſubject to the alterations of it, as open places; yet, by reaſon 


of their vicinity to the ſurface of the earth, they are ſo far affected 
with the mutations, whereto the outward air is liable, in ſeveral ſeaſons 
of the year, that in winter, though they be warm in reſpe& of the 
colder air abroad, yet they are really, as far as I have try'd, colder in 
very cold weather, and leſs cold in warm weather. Thus the Polonian 
nobleman, formerly mentioned, aſſured me, that, in his country, ſharp 
winters would freeze ſmall beer in cellars, that were not very deep, tho' 
it continued fluid in thoſe that were. And the anonymous jeſuit lately 
mentioned, acknowledges, he found but little difference between the 
temperature of the water in the well he examined in ſummer, and in 
winter, tho? it were a conſiderably deep one; and adds, that at Florence, 
when the ſubterraneal vauits are ſhallower, the air is obſerved to be 
colder in winter than in ſummer; tho' the contrary has been found in the 
deep cellars at Rome. So that the loweſt ſort of ſubterraneal cavities 
being, for ought apperas, perpetually hot; and the upper or ſhallower 
ſort of them, being colder, not hotter in cold weather than in warm ; 
tis about the temperature of the middle ſorts of them, ſuch are the 
deeper and better cellars, that the queſtion remains to be determined. 
We muſt next conſider, that *tis not ſo eaſie a matter as philoſophers 
think, to make, with the weather-glaſſes hitherto in uſe, an experi- 
ment to our preſent purpoſe, that ſhall not be liable to ſome exception, 
eſpecially if the cellar, or well, be very deep. For the gravity of that 
thick and vapid ſubterraneal air, and the greater preſſure which the 
air may there have, by preſſing in an atmoſpherical pillar, lengthened 
by the depth of the ' cellar, may, in very deep cavities, as well 
alter the height of the water in common weather-glaſſes, as heat and 
cold; and fo make it uncertain; when the mutation is to be aſcribed to 
the one, and when to the other; or at leaſt very difficult to determine 
diſtinctly, what ſhare is due to the preſſure, and what to the tempera- 
ture of the air. And this uncertainty is much increafed, by conſider- 
ing, that not only in places where the heights of the atmoſpherical 
cylinders differ, the preſſure of the air upon the ſtagnant water in the 
weather-glaſſes may do ſo too; but even in the fame place the inſtru- 
ment remaining unmoved, the preſſure of the atmoſphere may, as I 
have often obſerved, . ſoon alter conſiderably, and that without any 
conſtant and manifeſt cauſe; ſo that an erroneous eſtimate of the tem- 
perature of the air, can . ſcarce poſſibly be avoided, without the help 
of a ſealed weather-glaſs, where the included liquor is ſubje& to be 
affected by heat and cold, and not preſſure of the air. To apply this 
to Zucchius his experiment; unleſs he made his. obſervations with the 
aſſiſtance of à ſealed weather-glaſs, it may be ſuſpected, tkat he might 
aceidentally find the water in a common one, (which he appears to have 
us'd, as, probably, knowing no other,) to be higher, when he look'd on 
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it in ſummer, than in winter; not becauſe really the ſubterraneal air Px vs1cs. 
was colder in the ſormer ſeaſon, than in the latter; but becauſe te 
atmoſphere chanced then to be heavier. And conſidering in how few 
hours, I have ſometimes obſerved the quick-filyer, both. in a' good 
barometer, and even in an unſeal'd weather-glaſs furniſhed with quick- 
filver, to riſe almoſt an inch perpendicularly, without any manifeſt 
cauſe proceeding from cold; I cannot think it impoſſible, that in long 
weather-glaſſes, furniſhed only with water, or ſome ſuch liquor, the 
undiſcerned alterations of the atmoſphere's preſſure, may produce very 
notable ones in the height of the water in ſuch inſtruments. But far- 
ther, Zucchius having, for ought appears, made his obſervations only in 
one place, we are not ſure, that it was not one of thoſe whereon ſubter- 
raneal exhalations have a peculiar and conſiderable effect; as happens 
in the great and ſudden thaws, that ſometimes begin from the bot- 
tom, and thereby argue their being produc'd by ſteams, aſcending from 
the lower parts of the terreſtrial globe; which may be farther confirm'd 
by what was formerly noted of the ſudden damps happening in mines. 
But what is of the moſt importance, the learned Maignan had the 
ſame curioſity as Zucchius, but with very different ſucceſs ; and, there- 
fore, this inquiſitive perſon rejects the vulgar doctrine of antiperiſtaſis, 
upon account of two experiments, For, firſt, he ſays, he found with 
a thermometer, that when, in winter, a cold northerly wind froze the 
water without doors, it was no leſs cold in wine-cellars, than in the 
ſame ſeaſon, and at the ſame hour of the day in his ſtudy; only the 
paper-ſhuts of his window, that regarded likewiſe the north, being put 
to. And theſe cellars too, it ſeems, were of the very beſt of the kind, 
wherein the greateſt cold was felt ſum mer. But his next experiment 
is yet more conſiderable. ** I found,” fays he, with a very exact 
e thermometer, that the greateſt coldneſs of ſome excellent wine- vaults, 
in the moſt vehement heat of the ſummer, was not equal to that th 
« had in the winter; tho' the former ſeem'd much the moſt ſevere to ſenſe.” . 
Thus far our learned author, who, ſeeming by the mathematical part 
of his Perſpectiva Horaria, to be an accurate and induſtrious obſerver, 
we may oppoſe his experiment to that of Zucchius, which it flatly 
contradicts; and, therefore, ſince the depth of the cellar is of great 
moment in experiments of this nature; ſince alſo the particular parts | 
of the place or ſoil, where the cellars, or other cavities, happen, may, | 
| 


in; ſonze' caſes, deſerve to be confider'd ; and ſince, laſtly, neither Zuc- 
chius, or Maignan, ſeem to have been aware of the differing weights of 
the, atmofphere in the ſame place; I ſhall determine nothing poſitively, 
till the expetiment has been carefully made, for a competent ſpace of 
time, in ſeveral places, and that not with common weather-glaſſes, but 
with ſealed; thermometer. ; 07 BA 
e Having thus ſhewn, that tho“ experience be ſo confidently appea'd 
to, by the maintainers of antiperiſtaſis, yet nothing conſidera = to 
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Pigs: favour their cauſe, has been hitherto drawn from thence; I ſhall next 
A—m—w—_—_ ſhew, that it bears witneſs againſt them, 


I took an iron rod, about the bigneſs of a man's finger, having at 
one end of it a very broad and thick! piece of iron, ſhaped almoſt like 
a ſpatula, that the quantity of the matter might, upon the ignition of 
the iron, make the heat very oonſiderable: then cauſing this thick 
end to be made red hot in the fire, and having ſuddenly quench'd it in 
cold water, I could not perceive, that the other end of the rod, by 
which it was held, grew at all ſenſibly hot, as a favourer of antiperi- 
ſtaſis would have expected it ſhould do, to a very high degree; as 
Preſuming, that the innumerable particles of heat, which ſwarmed in 
the compact body of the red hot part of the iron, muſt, to fly the 
cold of the water, retire in throngs towards the other extreme of the 
iron, and make it exceedingly hot. And leſt any pre- exiſtent warmth 
ſhould hinder me from perceiving an increaſe of heat, in caſe any 
were produced in the handle of the iron, I caus'd it, the next time the 
trial was made, to be kept in cold water, yet even then the im- 
merſion of the broad ignited end in the cold water, brought as little 
ſenſible heat to the other end, as it had done before: and having 
causd the experiment to be made by anotker, it ſucceeded with him 
as it had done with me. 

in; I took an excellent ſeaPd weather-glaſs, fourteen inches long, 
Furniſhed with good ſpirit of wine, and having provided an open mouth'd 
glaſs, of a convenient ſhape and ſize, and fill'd it to a due height with 
common water, I ſo ordered the matter, that the ftem of the thermo- 
meter being ſupported by the cork, into which, by a perforation, it was 
inſerted, when the glaſs was ſtopp'd by the cork, the whole ball of 
the thermometer was immers'd in the water, that fill'd the wide- 
mouth'd glaſs, and no where touched, either the bottom or the ſides 
of the AY fo that the ball was every way ſurrounded with water. 
The inſtrument being thus prepar'd, we obſerv'd at what ſtation the 
ſurrounding cold water had made the tinged ſpirit reſt in the thermo- 
meter; and than having proved a fit proportion of warm water, in a 
roper veſſel, I remov'd the inſtrument into it, and plac'd it fo, that 
the liquor | reach'd to a convenient height on the outfide of the open 
mouth'd glaſs: but tho* I carefully watch'd, whether the heat of the 
external water, would increafe-or ftrike inwards the cold of that water, 
Which immediately encompaſſed the ball of the eprom, — yet ] 
rceived no ſuch matter, the tinged fpirit in the ftem ing its 
— till the heat having, by degrees, been diffus d theo? che cold 
Water, by the intervention of chat, now „ che en _—_ in the 
thermometer began to aſcend, — 

And to reduce the other part too, of the aodtrine of anchpatiſtabs, 
to the determination of 'an experiment, the ſame thermometer was 
plac'd in the ſame wide-mouth'd glaſs, juſt after the former manner, 
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glaſs was warm; and when the warmth had impell'd up the ſpirit, till its Pu vsics 
aſcent began to be very ſlow, I immers'd the inſtrument to a convenient. 
depth in a veſſel, that contain*d ſome very cold water, mixed with ſeveral 
Pieces of ice, But it did not appear to me, that the heat of the water, 
which immediately encompaſſed the ball of the weather-glaſs, was at all 
increaſed, by that liquor's being ſurrounded with water exceeding cold ; 
for the languid motion of the ſpirit upwards, was not hereby ſo much 
as ſenſibly accelerated,. but rather the aſcent was, by the chilneſs of 
the contiguous water, quickly check*d, and the aſcending ſpirit ſoon. 
brought to ſubſide again. And for fuller fatisfaction in the phenomena 
of this, and he former experiment, I obſerved them more than once. 


XXVI. 


Mr. Hobbes theory of cold, appears ſo inconſiderately choſen, and 37. Hobbs“ 
fo flightly made out, that I ſhould not think it deſerved a particular ine 1 
examination, but for the grand air wherewith it is propoſed. Form d. 
he talks ſo much of demonſtrations, and ſets himſelf ſo far above 
the moſt eminent writers, that the unwary may miſtake his confidence for 
evidence; and rather accuſe their own underſtanding, than diſtruſt his 
doctrine. 

Mr. Hebbs's doctrine, ſo far as relates to cold, is in ſubſtance this. 
The motion of the ſun between the tropics, driving the air towards that 
part of the earth's ſurface, which is perpendicular under it, makes it. 
ſpread it ſelf every way; and the velocity of this expanſion of the 
air, grows gradually greater, as its circles parallel to the Æquator be- 
come leſs. Wherefore this expanſive motion of the air, drives before 
it ſuch of its parts, as are in its way continually towards the poles more 
ſtrongly, as its force comes to be more united; that is, as the circles 
parallel to the * are leſs, or the nearer it comes to the poles of 
the earth. In thoſe places, therefore, which are nearer to the poles, 
there is a greater cold, than in thoſe which are more remote from 
them. Now this expanſion of air upon the ſuperficies of the 
earth, from eaſt to weſt, by reaſon of the ſun's perpetual arrival to the 
places which are ſucceſſively under it, makes it cold at the time of the 
ſun's riſing and ſetting ; but as the ſun comes to be more perpendicular 
to thoſe cooled places, fo by the heat, which is generated by the 
ſupervening ſimple motion of the ſun, that cold is again remitted, and 
can never be great; becauſe the action, by which it was generated, was 
not permanent. This, therefore, is a poſſible cauſe of cold in thoſe 
places, that are near the pole, or where the obliquity of the ſun is great. 

Water may be congealed by cold, from the action of the air in thoſe 

els which rake the ſuperficies of the earth; and that with a motion 
{0 much the ſtronger, as the parallel circles towards the poles grow 
leſs. From whence muſt ariſe a wind, which will force together the 
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PHYSICS. upper parts of the water, and withal raiſe them a little, weakning 
their endeavour. towards the center of the earth. And from their 
| endeavour towards the center of the earth, joyned with the endeavour 
of the ſaid wind, the upper parts of the water will be preſſed together 
and coagulated ; that is to ſay, the top of the water will be ſkinned 
over and hardened; and ſo again the water next the top, will be har- 
dened in the ſame manner, till at length the ice be thick. And this 
ice being now compacted of little hard bodies, muſt alſo contain many 
particles of air received into it. And as rivers and ſeas, ſo, in 
the like manner, may the clouds be frozen. For when, by the aſcending 
| ES and deſcending of ſeveral clouds at the ſame time, the air _ intercepted 
between them, is, by compreſſion, forced out, it rakes, and, by degrees 
hardens them. And tho* thoſe ſmall drops, which uſually make clouds, 
be not yet united into greater bodies, yet the ſame wind will be 
made; and by it, as water is congeal'd into ice, ſo will vapours in 
the ſame manner be congeal'd into ſnow. From the ſame ſame cauſe it is, 
that ice may be made by art, and that not far from the fire; which 
is done by mixing ſnow and falt together, and by burying it in a 
ſmall veſſel full of water: for, when the ſnow and ſalt, which con- 
tain a great deal of air, are melting, the air which is nur out 
every way in wind, rakes the ſides of the veſſel; and as the wind by 
its motion rakes the veſſel, ſo the veſſel, by the ſame motion and 
action, congeals the water within it. 
We find by experience, that cold is always more remiſs in places 
where it rains, and, cæteris paribus, where the weather is cloudy, than 
where the air is clear. For, in clear weather, the courſe of the wind, 
which raked the ſuperficies of the earth, as it is free from all inter- 
ruption, ſo alſo it is very ſtrong. But when ſmall drops of water are 
either riſing or falling, that wind is repell'd, broken, and diſſipated by 
them; and the lefs the wind is, the leſs 1s the cold. 

We find, alſo, by experience, that in. deep wells the water freezeth 
not ſo much, as upon the ſuperficies of the earth. For the wind, by 
which ice is made, entring into the earth, loſeth ſome of its force, 
tho* not much; ſo that if the well be not deep, it will freeze; but if 
it be ſo deep, that the wind, which cauſeth cold, cannot reach it, 
*twill not freeze. | £199] 

We find, moreover, by experience, that ice is lighter than water; 
the cauſe whereof is manifeſt from hence, that the air is received in, 
and mixed with the particles of the water, in the act of congelation. 

To examine this theory, we may, in the firſt place, obſerve, that 
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Mr. Hobbs's notion of cold, is not accurately delivered. It may be well | 

queſtion'd, whether the external tendency of the ſpirits and fluid parts | 

of the bodies of animals, neceſſarily proceeds from, and argues heat; 

ſince in our pneumatical engine, when the air is withdrawn from about 

an included viper, there is a great intumeſcence, and, conſequently, a | 

greater endeavour of the fluid parts of the body outwards, than oy 
ce 
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ſee made by any degree of heat in the ambient air, uſually produced Pu ys:cs. 
by the ſun. But Mr. Hobbs tells us, that to cool, is to make the exter- 


nal parts of the body endeavour inwards ; yet our experiments tell 
us, that when a very high degree of coid is introduced, not only into 
water, but into wine, and other liquors, there is a plain ſwelling, and, 
conſequently, an endeavour outwards of the parts of the body cooled. 
And, certainly, cold having an operation upon a great multitude and 
variety of bodies, as well as upon our organs; he that would give a 
ſatisfactory definition of it, muſt take into conſideration ſeveral other 
effects, beſides thoſe ' it produces on human bodies. And even in theſe, 
he will not eaſily prove, that, in every caſe, any ſuch endeavour inwards 
from the ambient ætherial ſubſtance, as his doctrine ſeems to ſuppoſe, 
is neceſſary to the perception of cold: ſince as the mind perceives 
ſeveral other qualities, by various motions in the nervous or membra- 
nous parts of the organ; ſo cold may be perceived, either by the 
decreaſe of the agitation of the parts of the object, with regard to 
thoſe of the organ; or elſe by a different impulſe of the ſenſitive parts, 
occaſioned by ſome change made in the motion of the blood or 
ſpirits, upon the decay of that motion; or by the turbulent velocity 
of thoſe excrementitious ſteams, which, when the blood circulates as 
quick, and the pores are kept as open as before, are diſſipated by 
inſenſible tranſpiration. 

*Tis a known thing, that many hyſterical patients complain of a 
great coldneſs in their head, or other parts, and ſometimes too when 
they ſeem to be otherwiſe hot. And I know a nobleman, who falling, 
as frequently he has done, into a fit of the ſtone, feels an univerſal cold- 
neſs over his whole body, like that which begins the fit of an ague. 
And tho* he affures me, that the ſtones, which he uſually voids, are 
but very ſmall 3 yet, whilſt the fit continues, he cannot, by cloaths, or 
almoſt any other means, keep himſelf warm. - A NY EIN COR 

Hence it appears, there may be other ways, befides thoſe already 
mentioned, of perceiving cold, tho* the outward parts of our bodies 
are not preſt inwards. Mr. Hobbs declares, that he who would know 
the cauſe of cold, muſt find by what motion the external parts of a 
body endeavour to © retire inwards ; but this ſeems an inconſiderable 
direction. For, in compreſſions that are made by ſurrounding bodies, 
there is produced 'an endeavour inward of the parts of the compreſt 
body, tho' not cold, but ſometimes heat be thereby generated. And, 
I hope, Mr. Hobbs will not object, that in this caſe the parts do not 
retire, 'but are thruſt inwards; ſince, according to him, no body at all 
can be moved,” but by another contiguous and moved. And this may 
ſuffice to ſtew, that the notion of cold, in general, is not fo eaſie to 
acquire as many think; and therefore it needs be no wonder, that. it 
hath not been accurately propoſed by Mr. Hobbs, In the next place, 
the cauſe he aſſigns, why a man can blow hot or cold with the ſame 
breath, is very queſtionable 3 becauſe he ſuppoſes in part of the breath 
. I. MEFY ſuch 


714 Experiments and Obſervations upon Cold. 
PnysIcs. ſuch a ſimple motion, as he calls it, of the ſmall particles of the ſame 
_y=— breath, as he will not eaſily prove; and becauſe that without the ſu- 

ſpected ſuppoſition, I could give a more probable account of the phe- 
nomenon, if I had not ſome ſcruples about the matter of fact itlelf : 
for tho* I am not ſure, that farther trials may ſnew the wind or breath, 
blown out at the middle of the compreſſed lips, to have in it ſuch 
a real coldneſs, as men generally aſcribe to it; yet hitherto ſome 
trials incline me to ſuſpect, that in eſtimating the temper of the wind 
produc'd, our ſenſes may impoſe upon us. For having taken a very 
tender ſeal'd weather-glaſs, and blown upon it thro? a long, ſlender 
glaſs- pipe, to be ſure that my breath ſhould iſſue out in a ſmall 
ſtream; by this wind beating upon the ball of the weather-glaſs, I 
could not make the included ſpirit of wine ſubſide ; but it manifeſtly 
aſcended, tho? the wind, that I preſently blew thro? the ſame pipe, ſeem'd 
ſenſibly cold, both to the hand of by-ſtanders, and to my own, which 
was at that time, more than ordinarily cold. But whatever be the cauſe 
of the effect, there are ſeveral things that make Mr. Hobbs's hypotheſis 
of cold unſatisfactory. For the grand cauſe he aſſigns of cold, and its 
effects, is wind; which, according to him, is air mov'd in a conſider- 
able quantity, and that either forwards only, or in an undulating mo- 
tion: and he tells us too, that when the breath is more ſtrongly 
blown out of the mouth, then the direct motion is prevalent (over 
the ſimple motion) which, according to him, makes. us feel cold ; for, 
ſays he, the dire& motion of the breath or air is wind, and all wind 
cools or diminiſhes former heat. He adds, that not only great, but 
almoſt any ventilation, and ftirring of the air, refrigerates. But, 

1. There are very hard froſts, not only continued, but often be- 
in, when the air is calm and free from winds : and high and boi- 
erous ſoutherly . winds. are not here found to be near ſo cold, as far 
weaker winds that blow from the north-eaſt. | 

2. If Mr. Hobbs teaches, *tis the direct motion of the ſtream of 
breath, if more ſtrongly blown out, that makes us feel cold, he is 
. obliged to. aſſign a reaſon, why in an æolopile with a long neck, the 
ſtream, that iſſues out, tho* often far ſtronger than that, which 1s 
made by compreſſing the lips, at a conſiderable diſtance from the ori- 


fice it iſſues out of, is not cold, but hot. 


3. Mr. Hobbs elſe-where teaches, that when in our engine, the pump 
has been long employ'd to exhauſt the receiver, there muſt be a ve- 
hement wind produc'd in that receiver; yet by one of our experiments 
it appears, that for all this, in a good ſeal'd weather-glaſs plac'd there, 
before the included air began to be emptied, there was no ſign of 
any intenſe, degree of cold produc'd by this ſuppos'd wind; ſo that 
either the wind is but imaginary, or elſe Mr. Hobbs aſcribes to winds, 

a power of cooling, that does not belong to them. 
4. We find by experience, that in hard froſts water will freeze, not 
only tho* there be no wind ſtirring in the ambient air, but oy the 
| 1quor 


Experiments and Obſervations upon Cold. 


liquor be kept in a cloſe room, where, if the wind were high abroad, Px vstes. 


it could not get admittance. And ſome experiments carefully made 
have aſſur'd us, that water ſeal'd up in one glaſs, and that glaſs ſu- 
ſpended in another carefully ſtopt, to keep out all adventitious air, 
may nevertheleſs be turn'd into ice. Js 115 

5. We found by other experiments, that a frozen egg, tho? ſuſpend- 
ed in, and perfectly ſurrounded with water, where no wind cou'd come 
at it, wou'd be every way cruſted over with ice; in which caſe there 
is no probability, that the ice ſhould be generated according to the 
way propos'd by Mr. Hobbs, For he will ſcarce prove, that a wind 
pierc'd the ſhell and cloſer coats of the egg to get into the contain'd 
liquors,, and freeze them: and a more unlikely aſſertion it would be, 
to pretend, as he who maintains Mr. Hobbs's doctrine muſt, that ſo 
very little air, if there be any, as is mix'd with the juices of the 
egg, can by the cold, which does not expand air, be turned into a 
wind ſubtile enough, freely to penetrate the ſhell and coats of the egg, 
and able to diffuſe itſelf every , way, and turn, on every ſide, the neigh- 
bouring water into ice; and al:,ais, tho? it appears not, by bubbles 
breaking thro' the water, that any adventitious air comes out of 
the *58 at all : and ſuppoſing ſome ſuch were contain'd in the egg, 
yet what ſhadow of reaſon is there to conceive, that the air which 
was ingaged in, and ſurrounded with the ſubſtances of the white, and 
the yolk of an egg, muſt needs be a wind; ſince, according to Mr, 
Hobbs, wind requires a conſiderable motion of molt of the parts of the 
air mov'd the {ak way; and according to him alſo a body cannot 
be put in motion, but by another body contiguous and moy'd ? 

6. Mr. Hobbs, indeed, affirms that all wind cools, but is ſo far from 
proving that the higheſt degrees of cold muſt needs proceed from 
wind, that he does not ſhew all winds to be cool. Nor are we bound 
to believe it without proof; ſince wind being, according to him, but 
air mov'd in a conſiderable quantity, either in a direct or undulating 
motion, it does not appear how motion ſhould, rather than reſt, make 
air grow cold. For tho? it be true, that winds uſually ſeem cold to 
us, yet it is not univerſally true; ſince ſome, who have travelled in- 
to hot countries, and particularly the learned Alpinus, complains, 
that the winds coming to them in the ſummer from more torrid re- 
gions, have appear'd to be almoſt like the ſteam that iſſues out at the 
mouth of a heated oven. And *tis ſaid, that the ſouthern winds near 
Ormus, have been ſometimes ſo hot, as at once to deſtroy an army. 
Bat even when the wind does feel cold to us, it may often do ſo but 
by accident; for the ſteams that iſſue out of our bodies being uſually 
warmer then the ambient air; and the more inward parts of our bo- 
dies themſelves, being very much hotter than it; the fame cauſes that 


turn air into wind, put it into a motion, that both diſplaces the 


more neighbouring and more heated air, and alſo makes it pierce far 
deeper into the pores of the ſkin; whereby becoming ſenſible to 
"T/FFY 2 9 thoſe 


716 


P vs 


Experiments and Obſervations" upon Cold. 


res. thoſe parts, that are ſomewhat more internal than the Cuticula, and 


6, Es 


far more hot; the air turn'd into wind ſeems to us more cold, than 
the ſtagnant air; Thus, tho? air blown thro* a pair of bellows upon 
one's hand, when *tis in a moderate temper, will ſeem very cold; yet, 
that the ambient air is thus turn'd into wind, without acquiring ſuch 
a cold as is preſum'd, may appear by blowing the ſame air, with the 
fame bellows, upon wedther-plaMſes for in doing this, we could not 
obſerye, that the wind beating upon them did ſenſibly cool either 
the air, or the liquor. Tho? *tis not impoſſible, that in ſome 
caſes the wind may cool even inanimate” bodies, by driving away a 
parcel of ambient air, impregnated with exhalations leſs cold, than 
the air that compoſes the wind. But this is no more than would 
be affected, if, without a wind, ſome other body ſhould ' precipitate 
out of the air, near the weather-glaſs, the warmer effluvia; eſpeci- 


ally if the precipitating body introduce, in the room of the diſplaced 


particles, ſuch as may be juſtly term'd frigorific. 

7. Nor can we admit, without a fayourable conſtruction, Mr. Habbos 
expreſſion, that all wind cools or àAniniſhes former heat. For if we 
take heat in the moſt common acceptation; to make wind the ade- 
=__ cauſe of cold, it muſt in. many caſes do more than diminiſh 
ormer heat. Water, for inſtance, ready to freeze, is already actu- 
ally cold in a high degree; yet the wind, according to Mr. Hobbs, muſt 
make this very cold liquor, ſtill more cold, before it can turn into ice. 

The remaining part of Mr. Hobbs's theory of cold, may now be ſoon 
diſpatch'd, the greateſt part of it being to ſhew, that there is an ex- 
panſion of the air, or a wind generated by the motion and action of 
the ſun: but why this wind thus generated muſt produce cold, I do 
not ſee that he proves; nor does his affirming, that it moves towards 
the poles, help the matter. For we have ſhewn, that wind is not ſuffici- 
ent to produce far leſs degrees of cold, than thoſe felt in many northern 
regions; and there muſt be ſome other cauſe than the motion of the air, 
or ſteams driven away by the ſun, to make bodies, not in themſelves 
cold, become vehemently ſo in their paſſage. For Mr. Hobbs cannot, 
as other naturaliſts do, derive the coldneſs of freezing winds from the 
cold fteams they meet, and carry along with them in their paſſage 
thro? cold regions; fince then thoſe ſteams, rather than the wind, 
would be the cauſe of that vehement coldneſs and ſo it might juſtly 
be demanded, whence the coldneſs of thoſe cold exhalations proceeds. 
Beſides, tis very precarious, and contrary to obſervation, to imagine ſuch 
a wind, as he talks of, to blow whenever great froſts happen; ſince, 
as we noted before, very vehement glaciatiens may be obſery'd, eſpe- 
cially in northern regions, when the air is calm and ſerene. 

The account he gives of turning water into ice, is the moſt unſa- 
tisfactory I ever yet met with: in ſuppoſing that by the endeavour 
of the wind to raiſe the parts of the water, join'd with the endea- 
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vour of the parts of the water towards the center of the earth, the Px vstcs. 

upper parts of the water will be preſt together, and coagulated, ge 
ſays that which is very far from ſatisfactory. For ice is often pro- | 
duced, where no wind can come to beat upon the u per parts of the 
water, and to raiſe them: and in veſſels hermetically Nara. which ex- 
actly keep out air and wind, ice may be generated, as our experiments | 
demonſtrate. And this alone were a ſufficient anſwer, ſince the whole E 
explanation is built upon the action of the wind. But this is not all, 
for he ſhould have prov'd, that the upper parts of the water muſt be 
raiſed in congelation ; eſpecially fince oil, and ſeveral other liquors, are 
contracted by it. And what ſhew of probability is there, that by the 
bare endeavour of the wind, and the gravity of the ſuperficial parts 
of the water, there ſhould be any ſuch forcible compreſſion made, as 
he takes for granted? Yet this itſelf is leſs improbable than, ſuppoſin 
the uppermoſt parts of the water to be preſſed together, that — 
ſure ſhou'd be ſufficient to congeal them into ice. So bold and un- 
likely an aſſertion ſhould at leaſt have been countenanced by ſome 
plauſible reaſon, or parallel example. For I remember no inſtance, 
wherein any degree of compreſſion, that has been employ'd, much 
leſs ſo light an one as this muſt be, conſidering the cauſes whence 
tis ſaid to hn rh can harden any liquor into ice. By filling a 

ewter veſſel with water, and when *tis exactly clos'd, compreſſing 

it by blows of a hammer, till the water be reduc'd to penetrate 
the very pewter, we found not that ſo violent a compreſſion gave 
the water the leaſt diſpoſition to become a hard body. And as for 
the way Mr. Hobbs advances of increaſing the thickneſs of ice, *cis 

| very difficult to conceive, how a cake of ice on the top of the wa- 

| ter, being hard frozen to the ſides of the containing veſſel, and there- 
by ſeparating the included water and the external air, the wind that 
cannot come te touch the water, becauſe of the interpoſition of the 

1 hard and rigid ice, ſhould yet be able, ſometimes at the depth of ten 

feet, or more, to beat upon the ſubjacent water, and turn it into ice. 

| And it is yet more difficult to conceive, how the wind muſt do all 

: this, when, as we lately noted, the water very often gradually freezes 
downwards, to a great depth, in places where the wind cannot come 

, at all. And as to what Mr. Hobbs further teaches, that the ice muſt 

{ contain many particles of the air receiv'd into it, we have formerly 

. ſhewn, how erroneouſly he diſcourſes about thoſe icy bubbles. 

1 The reaſon he aſſigns of the freezing of water with ſnow and ſalt, 


is as little ſatisfactory as the reſt of his theory. He affirms, without 
proving it, that ſnow and falt have in them a great deal of air; 
and very precariouſly aſſerts, that this air muſt needs be preſt out 
- every way in wind, and fo rake the ſides of the veſſel : *tis ſtrange, 


Ir that far more diligent obſervers than Mr. Hobbs, ſhould take no 
* notice of any ſuch wind, if any ſuch wind there were. But this is 
* yet leſs ſtrange than that, this wind muſt ſo rake the ſides of the 


veſſel, 
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Pavs1cs. veſſel, as to make the veſſel by the ſame motion and action congeal 
the water within it. For what affinity is there between a wind, pal. 


ſing along the outſide of a glaſs, altogether impervious to it, and 
the turning a fluid body, included in that glaſs, into a hard and brit. 
tle one? The wind, indeed, may perhaps, if it be ſtrong, a little ſhake 
or agitate the particles that compoſe the glaſs, and thoſe may com- 
municate fome of their motion to the contiguous parts of the water ; 
but why all this muſt amount to the turning of that water into ice, 
is more, I confeſs, by far, than I can apprehend. Tho? you long blow 
upon a glaſs of water with a pair of bellows, where there is not an 
imaginary wind, like Mr. Hobbs's, but a real and manifeſt one; yet the 
water will be ſo far from freezing, that it will ſcarce be cooPd. And 
if ſea-ſalt contain ſo much air, by vertue of which, it, as well as the 
ſnow, produces ſo intenſe a degree of cold; how chance that, being diſ- 
ſolv'd in a little water without ſnow, it does not produce a conſfider- 
able degree of cold? Beſides, in the experiment we made of freezing 
water up in ſeal'd bubbles; tho* the bubbles were ſuſpended in other 
glaſſes, whoſe ſides no were touched them, and the remaining part 
of whoſe cavities were filPd, ſome with air, and ſome with unconge- 
lable liquors z what likelihood is there, that Mr. Hobbs's inſenſible wind 
ſhould be able to occaſion ſo many ſucceſſive rakings thro* different 
bodies, as there muſt be, to propagate the congealing motion of the 
wind, thro* the firſt glaſs, to the included air or liquor, and thro? that 
new medium to the glaſs immediately containing the water, and thro' 
that to the innermoſt parts of the water ſeal'd up? It might be fur- 
ther objected, if it were worth while, that Mr. Hobbs does not ſo much 
as offer at a reaſon, why ſpirit of wine, Agua fortis, or even brine, it 
it be of the ſtrongeſt ſort, are not either by this mixture, or (here 
in England) by the wind in the open air, turn'd into ice. 

The reaſon why cold is more remiſs in rainy or cloudy weather, 
than in that which is more clear, ſeems to be no better aſſign'd by 
Mr. Hobbs, than by others who have written before him : for I have 
ſeen great and laſting froſts in cloudy, and ſometimes very dark wea- 
ther: and what he talks of the wind's being more ſtrong in clear wea- 
ther, than in cloudy, is of no great importance; ſince common expe- 
rience ſhews, that in clear weather the air may be very cold, and the 
froſt very great, where no wind is felt to rake, as he would have 1t, 
the ſurface of the earth. Nor does experience bear witneſs to what 
he raſhly pronounces, that the leſs is the wind, the leſs the cold. 


There are but two phenomena more, whictf Mr, Hobbs here pretends . 


to explain: the one is, that in deep wells the water freezes not ſo 
much, as upon the ſurface of the earth. But Mr. Hobbs has not right- 
ly aſſigned this, to the wind's entring more or leſs into the earth, by 
reaſon of the laxity of its parts; fince it is very improbable, that the 
wind ſhould not, as he ſays it does not, loſe much of its force by 


entring into the earth at its pores, and other leſſer cavities, to 10 
. | great 
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great a depth as water lies in ſeveral wells, ſubje& to freezing: be- Pu ys1cs. 
fides, experience teaches us, that wells may be frozen, tho* their 


mouths be well covered, and the wind thereby Rept from approach-. 
ing near the included water; and very many wells, that are ſub- 


ject to freeze, when northerly and eaſterly winds reign, will like- 


wiſe be frozen in very cold winters, whether any winds blow, or not. 

The laſt phenomenon Mr. Hobbs attempts to ſolve, is that of ice 
being lighter than water. The cave whereof, ſays he, is manifeſt 
from what I have already ſhewn ; namely, that the air is receiv'd in, 
and mixed with the particles of the water whilſt congealing. Bur 
that. this 1s not the true reaſon, may be argued from hence, that if 
a conveniently ſhap*d glaſs- veſſel be quite filPd with water, and expos'd, 
either unſeaPd or ſeal'd, to congelation, the ice will contain numerous 
bubbles, which, at leaſt in the ſeal'd veſſel, cannot by Mr. Hobbs, (who 
will not ſay that glaſs is pervious to the air) be pretended to proceed 
from bubbles, that got from without into the water, whilſt it was 
congealing. And we have manifeſted, by particular experiments pur- 
poſely made, how little of air there 1s, even in thoſe bubbles that are 
generated in ice, made in veſſels, where the air was not kept from the 
water. 

Thus we have ſeen, that moſt of the particulars advanced in 
Mr. Hobbs's theory of cold, are either precarious or erroneous ; and 
were they neither, yet the whole would, I fear, prove very inſufficient, 
For this learned author has paſt by far the greateſt part even of the 
more obvious phenomena of cold, without attempting to explain them, 
or to ſhew, ſo much as in a general way, that he had conſider'd them, 
and thought them explicable by his hypotheſis. 


XXVII. 


I will not undertake to prove the nature of cold to be privative, but jp;.,4., o/be 
think it eaſy to ſhew, that the arguments produced for its being poſitive, a poſitive, or 


are not concluſive. *Tis ſaid in the firſt place, that if cold be but 1 


privation, it cannot be the object of ſenſe. To clear this, I muſt obſerve 
ſomething about ſenſation in general. That, then, which produces in the 
mind thoſe perceptions, which we call ſenfations of outward objects, is 
the local motion, cauſed by means of their action, upon the outward 
organs, in ſome internal part of the brain, to which the nerves belong. 
ing to thoſe organs correſpond ; and the diverſity of ſenſations may 
be referr'd to the differegt modifications of thoſe internal motions of 
the brain, either according to their greater or leſs celerity, or other 
circumſtances; as we ſee in the variety of ſounds, ſome whereot are 
grave, ſome ſharp, ſome harmonious and pleaſant, ſome jarring and 
offenſive ; yet all of them proceed from the variations of thoſe im- 
pulſes, which the air, put into motion by ſonorous bodies, gives 96 


720 
Pays1cs.the ear. As the air then is differently affected by a very grave ſound, 
2 a a very acute one; tho* the former proceed from the want of that 
| celerity of motion in its undulations, which is to be found in the 
latter z whence it approaches the nature of reſt ; ſo in the organ of 
feeling, 1 may be produced upon the contact of a cold body, 
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very different from that which is caufed by the contact of a hot 
one: and this, tho? the thing perceived, and by us called coldneſs, 
conſiſts but in a leſs agitation of the parts of a cold body, than of 
thoſe of the hot one, in reſpe& to our organs of feeling. And ſince 
it is manifeſt, that bodies communicate their- motion to thoſe they 
happen to act upon, and loſe of their own. by ſuch communication; 
if a man take a piece of ice in his hand, the agitation of the par- 
ticles of the organ, will be communicated to the corpuſcles of the 
ice, which, upon that account, quickly begins to thaw ; and the con- 
tiguous parts of the hand, loſing of the motion acquired by the ice, 
there needs nothing elſe to leſſen the agitation they had before: and 
no more than this decreaſe of agitation is required, to occaſion in the 


mind ſuch a new and different perception, as men have tacitly agreed 


to call coldneſs. : 

*Tis farther obſervable, that the organs may be fo accuſtomed to 
be affected after a certain manner by thoſe external objects, whole 
operation on them is ſo very familiar, that the privation, or bare dimi- 
nution of the wonted operation, leaves their parts in a different diſ- 


poſition from what they were in formerly; which change in the 


organ will be attended with a perception of it in the mind. Thus, 
tho* darkneſs be confeſſedly a privation of light, and the degrees of 
it, gradual diminutions of Tight; yet the perceptive faculty, by means 
of the eye, may well be ſaid to perceive both light and darkneſs; that 
is, both a poſitive thing, and the privation of it. And it is obvious, 
that the motion of a ſhadow, or a gradual privation of light, is 
plainly, and without difficulty, diſcoverable by the eye. And to ſhew, 
that there is on theſe occaſions an apparent change made in the organ 
of viſion, we need but deſire a perſon in the day-time, to look towards 
an enlightned window, and then towards an obſcure part of the room ; 
ſince when he does the latter, for want of ſuch a degree of light as 
before came in at the pupil, that circle will grow manifeſtly larger. 
Thus, when a man comes out of the ſun-ſhine, (where the pupil contracts, 
to ſhut out an exceſſive light, which would be offenſive to the organ,) 
into a darkned room; it will be ſome time before he can clearly ſee 
others there, whoſe pupils have had time to be ſo enlarged, as to let 
in light enough to render objects viſible to them, which are not ſo 
to him, whoſe pupils are yet contracted by the light they were uit 
before expos'd to. 

The next argument to be conſider'd is this. When we put our 
hands into cold running water, in the winter ſeaſon, the cold we per- 
ceive therein cannot be called a mere privation; and there is a _ dif- 

crence 
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ference between feelin g water cold, and the feeling of it not hot: but Pa ysics. 
ſuppoling the ſame water to be frozen, *twill doubtleſs then fee! 
colder ; and will any one fay, that this is nothing but to feel it leſs hot ? 

But it. was not hot before, how, therefore, could it become leſs hot ? 

To this we reply, that the organs of ſenſe, conſider'd in themſelves, 

only receive impreſſions from outward objects, but perceive not what 

is the cauſe and manner of thoſe impreſſions ; the proper- perception 

of cauſes belonging to a ſuperior faculty, which judges whence the 
alterations made in the organs do proceed. Thus the eye repreſents 1 
a ſtrait ſtick, part of it being under water, as if it were crooked : and 
two fingers laid croſs one another, repreſent a ſingle bullet roll'd | 
between them, as if there were two; ſo that it is very poſſible, tho? | 
the organ be manifeſtly and vehemently affected by the contact of [| 
coid water, yet the cauſe of that impreſſion may, by reaſon, be judged it 
to differ . from that which the ſenſe might to an inconſiderate perſon 

ſuggeſt. We muſt conſider next, that ſenſations may, in ſeveral caſes, 

be made, as well from alterations happening in the internal parts of 

the body, as from thoſe which are manifeſtly produced in the exter- 

nal organ, by external objects; as appears by hunger, thirſt, the 

great coldneſs that hyſterical women complain of, in their head and 

back, and the troubleſome cold which we every day obſerve, upon 
the firſt invaſion of the fits of agues. I obſerve then, that tho' in a 

reſpective ſenſe, the water, wherein the objection ſuppoſes the hand to be 

plunged, be cold, in regard its parts are leſs agitated than the ſpirits 

and blood in the hand; yet, in a philoſophical ſenſe, it is not quite 

deſtitute of heat, ſince it is yet water, not ice, and would not be a 

liquor, but by reaſon of that various agitation of its minute parts, 

wherein fluidity conſiſts. Upon account of this reſpective coldneſs of 

the water, the hand is cooled; for the ſpirits and juices of that 

organ; meeting in the water with particles much leſs agitated than 

themſelves, communicate to them ſom2 part of their own agitation, 

which they thereby loſe ; whence ſuch a change is made in the organ, 

and in ſome orher parts of the bcdy, as is perceived by the mind, 

under the notion of coldneſs ; being, in deed, an internal perception of 

the change happening in the organ, And if the water, wherein the 

hand is plunged, comes to be more cooled than before, the ſpirits, 


« blood, and other parts of the hand, finding the aqueous corpulcles 
more ſlowly moved than formerly, muſt, according to the laws of 
— motion, transfer to them a greater meaſure of their own motion, 
let and, conſequently, come themſelves to be deprived of it: and upon this 
5 increaſe of the ſlowels of motion in the parts of the hand, there 
ft follows a new and proportionable perception of the mind, and ſo a 
. more vehement ſenſation of cold. If then it be remembred, that 
bv upon turning one's eye to the dark part of the room, leſs enlightned 
4 1 than the window, tho* darkneſs be but a privation, and tho' the ob- 


ſcurity of that part be not abſolute, but conſiſts only in a leſs degree 
NI. I. 222 2 of 
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PHYSICS. of light; yet the action of the ſpirits, and other parts of the body, 
is ſo changed, upon occaſion of the light's acting more faintly upon 


the organ than — that the pupil is immediately and manifeſtly 
dilated; it will be no wonder, that where not only the ſpirits, but the 
blood, which circulates thro* the whole body, is diſaffected, a great 
alteration ſhould be felt in the hand, immediately expoſed to the 
action of the cold water. 

It might ftill be urged, that if cold be but a privation of heat, it 
is a privation of a ſtrange nature; ſince it may be introduced into 
bodies, which were not hot before; nay, in ſome cafes, into ſuch as 
are naturally cold; and, by con ſequence, muſt have been put into a 
preternatural ſtate, to be at any time hot. But ſince fluidity conſiſts 
in the various agitation of the inſenſible corpuſcles of a liquor, and 
heat in a tumultuary, and more vehement agitation of the inſen- 
fible parts of a body ; whence hot water ſcarce differs otherwiſe 
than gradually, from that which is cold to the ſenſe ; if cold be phi- 
loſophically conſider'd, it may well be ſaid, that as long as water 
retains the form of water, and ſo continues a fluid body, tho' it may 
be very cold to the touch, yet it is not abfolutely or perfectly cold; 
and, therefore, is capable of a farther degree of coldneſs, which it 
receives when brought to congelation; for till then, it was not deſti- 


tute of thoſe active corpuſcles, requiſite to keep it fluid; and till then, 


it was not abſolutely or perfectly cold. Nor is it every glaciation 
itſelf, which brings liquors to be perfectly cold, in the philoſophical 
ſenſe of the word, ſo as quite to expel or ſubdue all the agile parti- 
cles which were in the water, before it was turn'd into ice. For to 
effect this change, it is ſufficient, that ſo many of theſe reſtleſs particles 
be deſtroyed or diſabled, that there remain not enow of them to 
keep the water in a ſtate of fluidity; ſo that the ſurplus may yet 
continue in the frozen liquor, and whilſt there, perform ſeveral 
things; and by their receſs, the ice may grow yet more cold. This 
notion ſuits very well with the different degrees of hardneſs obſervable 
in different portions of ice, ſometimes upon account of the different 
degrees of cold in the ſame water or other ſubſtance. Thus having 
put a fealed thermometer into a glaſs, broader at the top than at 
the botrom, and oiled the infide, that the ice might not. ſtrongly 
Rick to it, we poured in water, more than ſufficient to cover the ball 
of the thermometer; then the water heing carefully frozen, we ob- 
ferv'd where the ſpirit refted ; and the inſtrument and ice being 
afterwards removed into the open air of a very froſty morning, the ice 
was taken from the ball; when preſently the ſpirit ſubſided conſide- 
rably below the former mark : which proves, that a degree of cold, 
ſufficient to freeze water, may not render a body perfectly cold; this 
ice itſelf keeping the included ball warm, by fencing, off the air, which 
at that time was conſiderably colder than it. And there is no ſuffi- 
cient cauſe aſſign'd, why many things, reckoned among privations, or 
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negations, by the Peripatetics, as cold is by the Epicureans, may not Pu vs tes. 
admit of degrees no leſs than deafneſs, ignorance, Sc. Thus in a 
total eclipſe. of the moon, when the earth, interpoſing between the 
ſun and her, has firſt obſcured her only in part, we generally com- 
plain of darkneſs in the air; but when the interpoſed earth proceeds 
to cover the remaining parts, and ſo makes the eclipſe total, the dark- 
neſs alſo is ſaid to be much increaſed. | 1 995 
But if it be farther demanded, how a privation, or diminution of 
motion, can produce the effects we daily ſee produced by cold in the 
bodies about us; I do not pretend, that either an abſolute privation 
of motion in a body, or a ſlowneſs of motion in the parts of it, is 
the proper efficient cauſe of the effects, vulgarly aſcribed to cold 
alone: for cold is rather the occaſion, than the true efficient of ſuch 
effects, which are properly aſcribed to thoſe phyſical agents, whoſe 
operations happen to be otherwiſe modified, than elſe they would 
have been, upon account of that diminution, or flackneſs of agitation, 
which they meet with in cold bodies; whence they are both them- 
ſelves deprived of the agitation they communicate to ſuch flow bodies, 
and thereby act no longer as they would, were it not for that loſs : 
and by a natural conſequence of this change, which is made in them- 
ſelves, they alſo modify the action of other bodies upon them: from 
which unuſual alterations, happening in a world fo framed as this of 
ours, and governed by ſuch laws, with regard to motion and reſt, as 
are obſerved amongſt bodies; there muſt, in all probability, reſult 
many new, and ſome of them conſiderable phenomena. For tho' bodies 
at reſt ſeem to have no action, which among corporeal ſubſtances 
appears to be performed only by local motion; yet bodies at reſt them- 
ſelves, may concur to great effects, both by determining the motions 
of other bodies, or by receiving their motion totally, or in part, and 
ſo depriving the moving bodies of it. Thus the arches of a bridge, 
tho* immoveable themſelves, may, by guiding the water of the river 
which beats againſt them, occaſion a rapid and boiſterous ſtream, able 
to drive the ' greateſt mills, and perform more conſiderable effects, tho? 
the river, before it met with ſuch obſtacles, ran calmly. And tho? 
water has its parts in perpetual motion among themſelves, - yet ſince 
that” agitation is exceeding ſlow, in compariſon of the ſwiftneſs of a 
cannon- bullet; ſuch a bullet diſcharged but little above the level of 
water, often rebounds from the ſurface of it; and, conſequently,” from 
thence receives a new determination. Thus, farther, ſuppoſe upon z 
ſtream there were built many different mills, and the current was by 
ſome contrivance diverted another way; muſt not the action of alt 
theſe mills neeeſſarily ceaſe too, tho? this change be not produced by any 
poſitive and direct violence offer'd to the mills,” but only by pteventing 
the impulſe, requiſite to keep them in motion? In paralytic affections, 
where a viſcous humour obſtructs a nerve, tho? its proper and immediate 
. action be only to hinder or weaken the ſpirits, which paſs'd freely 
: "300. 1 along 
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pn vs tes. along that nerve to the muſcle, whereto it leads; yet the action of 
—— the Other parts of the body, and the relaxation of the fibres, often 


produce a tremulous motion in the limbs, and diſtortion of ſeveral 
parts. But it comes up much nearer to our purpoſe, that animals 
dye in the exhauſted receiver, merely by a privation of air, in a very 
few minu es, without the intervention of any poſitive agent. To ſum 
up the reſult of theſe inſtances, it appears, that the effects undeſerv- 
edly aſcribed to cold, need not to be referred to a privation, but to 
the ſe poſitive agents, or active cauſes, which by their on nature are 
de e mined to act otherwiſe | on, or ſuffer otherwiſe from one another, 
in caſes where there is a great hinderance, or ceſſation of the ala 
motion, than where there is not. 
Tis farther argued againſt us, that ſuppoſing the hand plunged firſt: 
1 hot water, and then into cold, why is it not cooled as well in one 
caſe, as in the other ? Is it ns the heat of the hand ſhrinks in- 
ward in the cold water, and therefore the hand is left leſs hot? But 
what has heat to fear in the cold water, unleſs it be cold? Now if 
cold be only, a privation, what can it do to heat? A pri vation is no- 
thing, and therefore cannot affect its motion. This objection, indeed, 
might puzzle ſome ſchool-philoſophers, but may be thus anſwer'd, 
When a man puts his hand into warm water, the agitation of the 
corpuſcles of the liquor ſurpaſſing that of the ſpirits, blood, and 
other parts of his hand, cannot but excite in him a ſenſe of heat ; ; 
but when he puts the fame hand into cold water, the caſe ought to 
be much altered, not, from any imaginary retreat of the ſpirits, but the 
communication of motion by other parts to the ſurrounding water, by 
which means there; muſt - happen in the hand a great decreafe.of the 
former agitation of its parts ; the perception or ſenſe of which Gopreaſe 
of mation is that which we call feeling of cold. 190 
There is another argument, drawn from che way of a 
freezing water, by a mixture of ſnow and ſalt, Placed about the 
outſide, of the glaſs, containing the liquor; Whence tis concluded, 
| that, fince this mixture is thro' the glaſs able to freeze the water 
into ice, it may as juſtly be affirmed to act by corpuſcles of cold, as 
fire can be ſaid to act by calorific corpuſcles, when kindled/ coals, 
placed on the outſide of 5 glaſs, make the contained liquor boil. 
This, indeed, ſeems very plauſable, but not clear and cogent; for it is 
not ſo evident, that ice a; ſalt act by a. 7 quality, as that 
burning coals. do ſo ; tho' cold ſeems as we be produced — the 
former, as heat by the latter. Innumerable experiments ſhew, that 
heat is a poſitive quality, conſiſting in a tumultuary and vc- 
hement agitation of the minute parts of the body, ſaid to de hot, 
and roducing alſo in the bodies, whereto it is communicated, 
2 local motion, which is manifeſtly a poſitive thing; and by the 
confeſſion ,of nature herſelf, in many inſtances, heat is a poſitive 
quality: but that cold is ſo, doth not appear even by artificial 
conge- 
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congelation. For all that is clear in the matter of fact, is, that ſhow, Pavs1cs. 


or beaten ice, and ſalt, are put about à veſſel full of water, and that 


ſoon afrer, this water begins to turn into ice; but that this glacia- 
tion is performed by ſwarms of atoms of cold, which permeating the 
glaſs, invade and harden the liquor, is not perceived by ſenſe, but 
concluded from reaſon. So that if another intelligible way can 
be propoſed, fairly to explain the phenomenon, beſides that, the ob- 
jection drawn from this experiment againſt my hypotheſis, will be in- 
valid. And ſuch an explanation M. Des-Cartes affords us: the ſubtile 
matter, ſays he, which ſurrounds this water, being more groſs, and 
conſequently more forcible than that which ſtuck about the parts 
of the ſnow, poſſeſſes its place, whilſt the parts of the ſnow roll about 
the parts of the falt in the act of diſſolution; for it moves more ea- 
ſily thro* the pores of ſalt water than of freſn, conſtantly endeavour- 
ing to paſs from one body to another, in order to come where its 
motion may be the leaſt reſiſted; whence the more ſubtile matter 
goes from the ſnow into the water, to ſucceed that which went out 
there; and being unable to continue the agitation of water, ſuf. 
fers it to congeal. And this bears analogy to the practice of drying 
precipitates upon brown paper, or pieces of brick, or chalk; which 
haſten the exſiccation of the things laid upon them, not by any 

drying particles they emit into the ſoft ſubſtances, but by imbibing 
the 2 parts of the liquor of the ſubſtances - to be dried: 
Thus I have immerſed: à piece of ſoft bread into an actually cold li- 
quor, that would haſtily imbibe its aqueous corpuſcles, and dry jt, in 
a minute or two, ſo as to make it feel hard. And by putting into 
weak ſpirit of wine a ſufficient quantity of ſalt of tartar, the ſpirit 
will be dephlegmed without diſtillation, or ſo much as heat; which 
the better illuſtrates the Carięſian explanation; becauſe, by tlie 
change made of the greater part of the ſalt of W e 
which will not mix with the fpirit of wine thus rectified, it is 
manifeſt, that the aqueous particles of the weak ſpirit, more readih 
continuing their motion among the fixed corpuſcles of the ſalt; 
than the vinous ones of the- ſpirit, they -paſsc into the alkali, and 


diſſolye it; and thereby deſert the liquor, thro? which they were bez 


fore diffuſed. And there: is another ſaline body, which fo unites with 
water, as, not to be, by the Fer diſtinguiſned from it, yet it is of 
ſuch a texture, that water will. forſake this body it kept in agitation, 
to paſs into ſpirit of wine, and ſo leave that, which it kept ih tlie 
form of a liquor before, to appear in the form of 4 conſiſtent! body; 
which comes neaxer the propoſed experiment of glaciation. But this 
is yet farther illuſtmted by the fuſion of camphire into a liquid, with 
the ſteam, only of Aqua fortis, or ſpirit, of nitre, and the recovery of 
its conſiſtence, by pouring common water to it ; for that theſe! ſpirirs 
are not ſenſibly. warm (no more than the Carteſtan materia celeftis, in 
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Pu vs1cs. water, is manifeſt to the touch. And tho' I at firſt ſuſpec a 
de reaſon why pouring this oil into water, hoc, 


| preſently reduces it to 
camphire again, might be the coldneſs of the water ; I afterwards found 
it rather owing to the nitrous fpirits being diſpoſed to paſs out of 
the oil into the water, whilſt the liquor readily imbibed and diluted 
them, and conſequently diſabled ſo many of them, that thoſe which 
remained, could not any longer perform their office; ſince the reducti. 
on of the oil into camphire would preſently be made, | tho? that li. 
quor were not poured into cold water but hot : fo that the agitation, 
which it received from the particles of the menſtruum, tho* not to 
the touch ſenſibly warm, was much more efficacious, than that it re- 
ceived from the heat of the water. There may alſo be corpuſcles of 
ſuch a nature, in their ſize, ſhape, and other attributes, as to be fit to 
enter the pores, and m_ even into the inward parts of water, and 
ſome other bodies, ſo as to expel the calorific corpuſcles they chance 
to meet with, or to clog, or hinder their activity, or, on ſome other 
account, conſiderably leſſen that agitation of the minute parts, by 
which: the fluidity of liquors, and the warmth of other bodies is main- 
tained, But, even in ſuch caſes, tho? the agent and the actions, which 
produce: coldnefs, are poſitive things; yet the nature of coldneſs itſelf 
may conſiſt in a privation. Thus, when a man is killed by a bullet, 
his death is effected by a poſitive, and even impetuous action; yet 
death itſelf is but a privation of life. If alſo in a dark room, a man 
caſt cold water upon a burning coal; tho' the water acts by its poſi- 
tive quality of moiſture, and, by virtue of that, extinguiſhes the fire, 
and fo. deſtroys the light; yet the darkneſs, conſequent upon this acti- 
on, is not a poſitive thing, but a privation. 

The laſt argument that remains to be conſider'd is this. Tho' many 


things ſeem to grow cold upon the bare abſence of heat, yet unleſs an ex- 


ternal cold be introduced into them, they do not ſo properly grow cold, 
as loſe a degree of heat. Thus a ſtone, or a piece of wood, which we 
ſuppoſe neither cold nor hot, will become hot when applied to the fire; 
but when that heat ceaſes, and nothing cold is near them, we may pro- 
perly ſay they are become leſs hot, and return to their own ſtate, 
not that they grow cold. But this ſeems to be a diſpute about 
words. If we ſpeak only of a coldneſs as to ſenſe, I ſee not why any 
body, that is heated by the fire, may not upon its removal thence 
be. ſaid to grow cold, and not barely to loſe its heat. For the ſenſi- 
ble coldneſs:of water, conſiſting in a diminution of the motion of its 
corpuſcles, that ceaſe to be as much agitated, as thoſe of our or- 
gans of feeling; if this impaired agitation be ſtill more leſſened, the 
liquor will ſtill» grow” colder, | without the help of any poſitive cauſe, 


* 


till at length che agile parts“ which kept it fluid, being quite“ expelled 
eridaſabled,' the: form of the liquor comes: to be exchanged” for that 
of ice To that part of the argument, which propoſes- an indiffer- 
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ent body, that, when affected with an adventitious hear, would not Pu vS5 cs. | 
grow cold by the bare removal, or ceſſation of that. heat, unleſs it a 
were cold by an agent, poſitively and actively cold; we reply, that 


it is one thing to propoſe ſuch a neutral body, as a poſſible thing; 
and another to give inſtances of it, in particular bodies, wherein that 


neutrality is not to be found. But if a body ſhould be 5 ; 
at if ſuch 
an one ſhould be carried into a hot place, it might there grow warm; 


adiaphorous with regard to heat and cold, I might fay, t 


and if removed back again, and kept till it loſt that new adventitious 
heat, it might rather be ſaid to loſe its heat, than grow cold, as to 
ſenſe. The reaſon is, becauſe every diminution of heat, cannot de- 
nominate a body cold, but only ſuch a degree as reduces the parts 
of it to a fainter motion, than is at that time in thoſe of our organs 
of feeling; and till this is done, the body propoſed is ſtill in a 
ſtate of heat, as to ſenſe; tho* in regard of other bodies, it may 
then be -naturally cold. Thus lead, which hath but heat enough to 
keep it in fuſion, may, by the pouring on of ſuch water, as to a man's. 
hand would feel hot, be brought to grow hard; which loſs of fluidity 
is alſo the natural effect of cold, tho? perhaps both the metal and 
the liquor be yet, as to ſenſe, conſiderably hot. So that this contro- 
. verſy ſeems to be rather verbal than real, and may be determined 
by fettling the diſtin& acceptation of the words cold and heat. 

But notwithſtanding theſe anſwers to the arguments, all of them 
alledged by the learned Gaſſendus, many difficulties remain with me, 
particularly as to the production of cold, by corpuſcles of cold. I 
ſhou'd be gladly fatisfied whether, and on what account, thoſe lit- 
tle fragments of matter are cold? Whether thoſe frigorific particles, 
which muſt in multitudes crowd into water, to turn tt into ice, have 
gravity or levity, or are indifferent to both? What ſtructure the cor- 
puſcles of cold are of, to make them frigorific to that innumerable va- 
riety of bodies, they are faid to pervade ? Whether the frigorific fa- 
culty of theſe corpuſcles may be loft or not? Whether they are 
rimitive bodies; and if not, whether there was no cold in the 
world, before they were produced; and whence that cold could pro- 
ceed ? And laftly, if they are faid to be primitive bodies, how it comes 
to paſs, that by putting a certain factitious body actually warm, into 
water, which was alſo warm, there ſhould preſently enſue an actual 
-coldneſs ? | 

Bat there are two grand problems relating to this ſubject, which I 
require to be ſolved. The firſt is, how, upon the mixture of two or 
three bodies, there ſhould 'manifeſtly enſue a great and tumultuary agi- 
tation of ſmall parts, yet even during this conflict, not any ſenſible 
heat, but a confiderable degree of cold be produced, and that even in 
the internal parts of the mixture? This might tempt one to aſk, whe- 


ther 


bles, upon which the tinged 9 ſubſided from four inches 4, to 
ermometer into the common water 


this ſtrange coldneſs depends upon the peculiar texture of the mix- 
ture, or of its component particles, I took the remaining part of the 
acid liquor that went to compoſe the mixture, and put thereto a con- 
venient quantity of fair water of the ſame temper ; but they ſcarce, 
upon this, ſenſibly differ'd in coldneſs, when examin'd by a good ſeal- 
ed thermometer. Some of the pure ſalt, alſo, uſed in the mixture, 
being added to water in the like manner, gave no manifeſt ſigns of 
an encreaſed coldneſs ; no more than the glaſs wherein I uſually kept 
a large quantity of our falt : whence the coldneſs of the mixture can- 
not be attributed to either of the ingredients apart, but is a quality 
ariſing from their union. And when I had left ſome of this mixture 
for a night, in the ſame room with a glaſs of fair water, and a good 
ſealed weather-glaſs; I cou'd not in the following morning, when the 
tumult of the contrary ſalts of the mixture was ceaſed, perceive any 
conſiderable difference betwixt the coldneſs of that, and of the water. 
And having, inſtead of the ſalt I hitherto employ'd, mix'd ſome of 
the very ſtrong ſpirit of this ſalt, and which uſed to come over there- 
with in diſtillation, with a ſpirit drawn for the purpoſe, which ſeem'd 
exactly like the other I had alſo hitherto aſd, being made wholly 
| in 
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in the ſame manner, the mixture of theſe two, inſtead of growing hot, Puvsics 
became warm, and ſuddenly impell'd the fpirit in the thermometer, 
from three inches to above eight. And the like contingency I have 
at other rimes found in making the experiment, On the other hand, 
the ingredients uſed herein, wou'd produce a manifeſt coldneſs, tho 
the ſalt were firſt well warmed by the fire. The way of preparing 
thefe liquors and ſalts, I am obliged to conceal ; but to ſhew the 
ſame phenomena in a leſs degree, I put to very good falt of tartar, 
a convenient quantity of the ſpirit of vinegar, tho? I am not ſure that 
this will —_— ſucceed. 
My ſecond problem is this, From whence proceeds the vaſt force 
of freezing water? For, reſiſting bodies being to be broke by a 
violent local motion, and cold either conſiſting in, or at leaſt being 
accompanied with a privation, or a great diminution of motion; 
it ſeems very difficult to conceive, how it ſhould make water ex- 
ert ſo wonderful a force, Gaſſendus indeed teaches, that glaciation 
is perform'd by the entring of ſwarms of corpuſcles of cold into 
the liquor; but F much doubt this folution : fince theſe atoms of 
cold feem not to make that expanſion of the water required ; for 
though water will be more refrigerated, as the air grows colder, 
yet till it be brought to an actual glaciation, all the ſwarms of the | 
- frigorific atoms in it, are ſo far from expanding it, that they more | 
— more condenſe it. And even that degree of cold, which deſtroys 
fluidity, tho* it expands water, does not do it merely by the multi- 
tude of the frigorific corpuſcles, which invade the pores of the fluid 
body; ſince pure ſpirit of wine, and almoſt all chymical oils, tho? ex- 
ſed to the ſame degree of cold, that turns water into ice; and, as 
12 tried, to a far greater degree, than is neceſſary for that pur 
poſe; will be the more condenſed by thoſe ſwarms of particles. But, 
what is more conſiderable, I have carefully obſerved, that, beſides 
common or expreſsd oils, chymical oil of anifeeds. itſelf, being fro- 
zen by an intenſe degree of cold, will not be expanded, but greatly 
condenſed, and accordingly grow ſpecifically heavier than before, But 
no liquor beſides water will fwel with cold; nor will water itſelf do fo 
upon every degree of cold, but only upon ſo great a one, as actually 
turns it into ice: and upon the freezing of water, we may obſerve in 
the ice many bubbles, ſuppoſed to be aerial, intercepted between the 
ſolid parts: which ſuppoſition, if true, would perhaps raiſe a ſuſpi- 
- cion, that the air contained in theſe bubbles might have an intereſt 
in the phenomenon ; ſince I have found by trials, purpoſely made, that 
air gather'd into viſible portions, may exerciſe a conſiderable elaſti- 
city, that appeared not, whilſt it was inviſibly diſperſed in the wa- 
ter. To demonſtrate, that freezing water has actually an expanſive 
force, we ſhall here add an experiment of the ſame nature, with ſome. 
formerly mention'd to the like purpoſe and more fully repeat two or 
three others, which were made to meaſure this force. 
Vor. I. Aa aaa Anck 


\ 


, NT TD elm nn OR — 


| 
1 
[ 
[ 


730 Experiments and Obſervations upon Cold. 


Physics. And firſt, I cauſed the barrel of a ſhort gun to have a ſcrew fitted to 

the mouth of it, by which we might calily ſtop it, as we did the touch- 

The expanſive hole after another manner; then filling the barrel with common water: 

e ae. G. and exactly cloſing it with the help of the ſcrew, we laid it in a conveni- 

monfirated, ent veſſel, where *twas encompaſſed with a frigorific mixture of ſnow 

and gi mated. or ice, and ſalt; and in a ſhort time we found the barrel burſt ; part 

of the ice appearing along the gaping crack, made in the body of 

the iron by the freezing water. But to meaſure this expanſive force, 

2. We took a ſtrong cylinder of braſs, its cavity two inches in dia- 

| meter; into this was put a bladder of a convenient ſize, containing a 
| = quantity of water, ſo that the neck of it being ſtrongly tied, the Wa 
| ter might -not get out into the cavity of the cylinder, nor be able to 
expand otherwiſe than upwards. Into this cylinder we fitted a wooden 
-plug, turned on purpoſe, which was ſomewhat leſs in diameter than 
the cylindrical cavity, that it might riſe and fall eaſily in it. Upon 
the upper part of this plug was laid a conveniently-ſhaped flat body, 
whereon were placed ſeveral weights to depreſs, and hinder its ri- 
ſing by the expanſion; then a frigorific mixture being applied to the 
cylinder, it appeared, within about half an hour's time, (by a circle, 
which had been purpoſely traced on the ſide of the plug, where it 
was almoſt contiguous to the orifice of the cylinder,) that the water 


circle appeared to have been raiſed near half an inch, notwithſtand- 
ing one hundred and fifteen pound weight, that endeavoured to hin- 
der the aſcent. | | | 

3. At another time uſing the like apparatus, the cylinder- be- 
ing 3 inches in diameter, and in depth four inches, we took out 
the bladder, and found the cylinder of water within it not wholly 
frozen, ſome liquid parts appearing about the centre; which liquor, 
if we had not too ſoon deſiſted from the experiment, might pro- 
bably have raiſed the weiglits ſomewhat higher. The ice here be- 
ing in length but three inches, and 3; yet ſo ſmall a quantity ſuf— 
ficed to raiſe, beſides the board whereon it reſted, an hundred pound 
weight Averdupoixe. | h e 

4. We repeated this experiment, and now the plug raiſed two hun- 
dred and fifty four pound weight. | | 


The End of the Firſt Volume. 


in the bladder began to expand itſelf; and in two hours after, the 
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